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1. 


Within  one  year  of  notification,  complete  the  following  Investiga¬ 
tions:  •  / 

a.  Perform  a  detailed  structural  investigation  involving  borings  to 
determine  uplift  pressures  on  the  dam  section,  to  evaluate  the 
condition  of  the  dam's  concrete  and  to  evaluate  the  subsurface 
condition  immediately  upstream  and  downstream  of  the  dam. 


b. 


Perform  investigations  to  evaluate  the  structural  condition  of 
the  tainter  gate  system. 


2.  The  remaining  deficiencies  requiring  remedial  work  should  be  com¬ 
pleted  within  the  next  construction  season.  The  following  improve- 
*.  ment  needs  have  been  identified: 

• 

a.  Repair  the  spillway  system.  The  deteriorated  concrete  should  be 
removed  prior  to  resurfacing  the  spillway. 

b.  Repair  the  corner  of  the  main  weir  and  side  channel  spillway. 

c*  Repair  the  subsurface  condition  under  the  dam  and  below  the  dam. 
Grouting  to  improve  the  dam's  subsurface  condition  may  be  re¬ 
quired. 

d.  Repair  the  stone  masonry  river  side  wall  of  the  east  bank  gener¬ 
ator  station  to  eliminate  leakage  and  seepage.  Repair  the  con¬ 
crete  capping  on  top  of  the  wall. 

e.  Repair  the  sluice  gates  controlling  the  forebay  of  the  east  bank 
generating  station.  (Gates  must  be  operable  in  order  to 
accomplish  item  Id  above.) 

f.  Repair  the  concrete  at  the  tainter  gates,  or  replace  the  gates. 

Computations  prepared  according  to  the  Corps  of  Enyineers'  Screening  Criteria 
establish  the  spillway  capacity  of  50,000  cfs  at  61%  of  the  PMF,  with  the  PMF 
and  1/2  PMF  flows  at  81,900  cfs  and  46,800  cfs  respectively.  The  spillway  has 
been  determined  to  be  inadequate  to  pass  the  PMF.  However,  the  spillway  is  not 
considered  seriously  inadequate,  based  on  the  Corps  of  Engineers'  Screening 
Criteria,  since  the  dam  is  capable* of  passing  the  1/2  PMF  without  being  over¬ 
topped.  K  j  • 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guide¬ 
lines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies 
of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  Intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condi¬ 
tion  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  ac¬ 
tion,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating  en¬ 
vironment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  Intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  inter¬ 
preted  as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aide  in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam  Upper  Fulton  Dam  at  Lock  2,  NY408 


State  Located  New  York 

County  Located  Oswego 

Stream _  Oswego  River  ~ 

Date  of  Inspection  June  7,  June  13,  1979 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Examination  of  available  documents  and  a  visual  inspection  of  the  dam  did  not 
reveal  conditions  which  constitute  an  immediate  hazard  to  human  life  or  proper¬ 
ty.  However,  additional  studies  should  be  undertaken  to  further  evaluate  con¬ 
ditions  affecting  the  dam. 

1.  Within  one  year  of  notification,  complete  the  following  investiga¬ 
tions: 

a.  Perform  a  detailed  structural  investigation  involving  borings  to 
determine  uplift  pressures  on  the  dam  section,  to  evaluate  the 
condition  of  the  dam's  concrete  and  to  evaluate  the  subsurface 
condition  immediately  upstream  and  downstream  of  the  dam. 

b.  Perform  investigations  to  evaluate  the  structural  condition  of 
the  tainter  gate  system. 

2.  The  remaining  deficiencies  requiring  remedial  work  should  be  com- 
pleted  within  the  next  construction  season*  The  following  improve- 
ment  needs  have  been  identified: 

a.  Repair  the  spillway  system.  The  deteriorated  concrete  should  be 
removed  prior  to  resurfacing  the  spillway. 

b.  Repair  the  corner  of  the  main  weir  and  side  channel  spillway. 

c.  Repair  the  subsurface  condition  under  the  dam  and  below  the  dam. 
Grouting  to  improve  the  dam's  subsurface  condition  may  be  re¬ 
quired. 

d.  Repair  the  stone  masonry  river  side  wall  of  the  east  bank  gener¬ 
ator  station  to  eliminate  leakage  and  seepage.  Repair  the  con¬ 
crete  capping  on  top  of  the  wall. 


e.  Repair  the  sluice  gates  controlling  the  forebay  of  the  east  bank 
generating  station.  (Gates  must  be  operable  in  order  to 
accomplish  item  Id  above.) 

f.  Repair  the  concrete  at  the  tainter  gates,  or  replace  the  gates. 

Computations  prepared  according  to  the  Corps  of  Engineers*  Screening  Criteria 
establish  the  spillway  capacity  of  50,000  cfs  at  61X  of  the  PMF,  with  the  PMF 
and  1/2  PMF  flows  at  81,900  cfs  and  46,800  cfs  respectively.  The  spillway  has 
been  determined  to  be  Inadequate  to  pass  the  PMF.  However,  the  spillway  is  not 
considered  seriously  inadequate,  based  on  the  Corps  of  Engineers'  Screening 
Criteria,  since  the  dam  is  capable  of  passing  the  1/2  PMF  without  being  over¬ 
topped. 


Dale  Engineering  Company 


concrete 


Closeup  of  deteriorated  sandstone  bedrock  at  base  of 
spillway.  An  eight  foot  wide  by  two  foot  thick  con¬ 
crete  thrust  block  is  located  here.  Some  undermining 
is  suspected  below  concrete  block.  Severe  undermining 
can  be  seen  as  shadowed  areas  of  bedrock. 


Advanced  deterioration  of  concrete  surface  has 
place  across  the  entire  spillway.  Some  seepag< 
dent  between  construction  joints. 


Spillway  section  parallel  to  river  channel  flow  and  in 
front  of  east  side  of  hydropower  forebay  area.  Notice 
severe  deterioration  of  surface,  haunch  in  top  of 
spillway  due  to  deterioration,  and  notice  seepage 
through  construction  joint. 
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Details  of  tainter  gates.  Structural  steel  in  gener¬ 
ally  good  condition.  Concrete  piers  and  counterbal¬ 
ances  show  deterioration.  Gates  controlled  with  manual 
rack  and  pinion  device. 


View  of  east  side  of  hydropower  forebay  wall.  Seepaye 
can  be  observed  along  wall.  Closeup  shows  seepaye  dis¬ 
charge  from  wall  at  a  location  directly  below  twin 
smoke  stacks. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  -  UPPER  FULTON  DAM  ID#  -  NY408 

SECTION  1  -  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a  contract  for  professional  services  between  Dale  Engineering 
Company  and  The  New  York  State  Department  of  Environmental  Conserva¬ 
tion. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  existing  condition 
of  Upper  Fulton  Dam  and  appurtenant  structures,  owned  by  the  New  York 
State  Department  of  Transportation,  and  to  determine  if  the  dam  con¬ 
stitutes  a  hazard  to  human  life  or  property  and  to  transmit  findings 
to  the  State  of  New  York. 

This  Phase  I  inspection  report  does  not  relieve  an  Owner  or  Opera¬ 
tor  of  a  dam  of  the  legal  duties,  obligations  or  liabilities  asso¬ 
ciated  with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I  investigations, 
the  investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga¬ 
tors  do  not  assume  responsibility  for  defects  or  deficiencies  in  the 
dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Upper  Fulton  Dam  at  Lock  Number  2  is  best  described  by  identify¬ 
ing  the  various  elements  of  the  structure  from  east  to  west  across 
the  Oswego  River.  Lock  Number  2  of  the  Oswego  River  is  located  on 
the  east  bank  of  the  Oswego  River.  Immediately  to  the  west  of  Lock 
Number  2  is  located  Oswego  Falls  East  Power  Generating  Station  owned 
by  Niagara  Mohawk  Power  Corporation.  Flow  into  the  forebay  of  the 
power  generating  station  is  controlled  through  a  series  of  sluice 
gates.  Sluice  gates  consist  of  9  openings,  6-1/2  feet  wide  by  9-3/4 
feet  high.  The  west  end  of  the  sluice  gates  terminate  in  a  side 
channel  spillway  that  extends  upstream  into  the  river  approximately 
108  feet.  The  upstream  end  of  this  side  channel  spillway  forms  the 
east  abutment  of  a  gravity  concrete  ogee  type  spillway  dam  which 
spans  208.75  feet  across  the  Oswego  River.  Immediately  to  the  west 
of  the  ogee  type  spillway  is  located  a  series  of  tainter  gates  which 
span  an  additional  190  feet  of  the  river. 
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These  tainter  gates  consist  of  6  openings  at  26  feet,  8  inches  each. 
Immediately  to  the  west  of  the  tainter  gate  structure,  there  is  lo¬ 
cated  another  series  of  sluice  gates  which  control  flow  to  the  fore¬ 
bay  of  the  Oswego  Falls  West  Power  Generating  Station.  This  sluice 
gate  structure  consists  of  17  openings,  9  feet,  9  inches  high  by  6 
feet,  6  inches  wide.  The  west  abutment  of  the  sluice  gate  structure 
is  on  the  west  bank  of  the  Oswego  River. 

Both  the  main  ogee  spillway  section  and  the  side  channel  spillway 
consist  of  concrete  overlays  of  the  original  masonry  dams.  The 
height  of  the  concrete  spillway  is  approximately  15  feet.  The  height 
of  the  weir  is  approximately  11  feet.  Flashboards  are  placed  on  the 
top  of  the  weir  to  a  height  of  approximately  18  inches.  The  entire 
structure  is  founded  on  bedrock  and  this  foundation  is  visible  in  the 
downstream  channel.  The  dam  is  the  second  in  a  series  of  six  dams 
which  regulate  flow  in  the  Oswego  River  for  use  in  navigation  and 
power  generation. 

b.  Location 


The  Upper  Fulton  Dam  at  Lock  Number  2  is  located  in  the  City  of  Ful¬ 
ton,  Oswego  County,  New  York. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  11  feet.  The  storage 
volume  in  the  impoundment  is  approximately  3,500  acre  feet  based  on 
the  river  channel  area  of  350  acres  and  an  average  depth  of  10  feet. 
Therefore,  the  dam  is  in  the  Intermediate  Size  Classification  as 
defined  by  The  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 


The  Oswego  River  flows  through  the  City  of  Fulton.  The  Oswego  River 
is  also  used  for  navigational  and  recreational  purposes.  Therefore, 
the  dam  is  in  the  High  Hazard  Category  as  defined  by  The  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 


e.  Ownership 

The  dam  is  owned  by  the  New  York 

Waterway  Maintenance  Subdivision: 

New  York  State  -  DOT 
Main  Office  -  State  Campus 
1220  Washington  Avenue 
Albany,  New  York  12232 
Director  -  Mr.  Joseph  Stellato 
(518)  457-4420 


State  Department  of  Transportation. 

Region  Three: 

New  York  State  -  DOT 
Syracuse  State  Office 
333  E.  Washington  Street 
Syracuse,  New  York  13202 
Engineer  -  Mr.  Leo  Burns 
(315)  473-8194 
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f.  Purpose  of  Dam 

The  dam  is  used  to  regulate  flows  in  the  Oswego  River  for  navigation 
use  and  power  generation.  The  Oswego  River  is  also  used  for  recrea¬ 
tional  purposes. 

g.  Design  and  Construction  History 

The  dam,  as  it  originally  exists,  was  constructed  in  approximately 
1914.  The  1914  construction  was  a  modification  of  an  existing  mason¬ 
ry  dam  at  this  site. 

h.  Normal  Operating  Procedures 

The  facility  is  operated  cooperatively  by  the  New  York  State  Depart¬ 
ment  of  Transportation  and  the  Niagara  Mohawk  Power  Corporation.  The 
main  function  of  the  facility  is  to  provide  adequate  pool  elevations 
for  navigation  in  the  Oswego  Canal.  The  secondary  function  of  the 
facility  is  for  power  generation  at  the  Niagara  Mohawk  Power  Generat¬ 
ing  Facilities.  The  primary  function  of  the  facility,  navigation,  is 
maintaining  the  upstream  water  level  at  the  elevation  of  the  spillway 
crest.  In  order  to  maintain  this  level  and  have  adequate  flows  for 
power  generation,  the  Niagara  Mohawk  Power  Corporation  places  flash- 
boards  on  the  dam  each  spring  to  provide  sufficient  impounded  water 
during  the  low  runoff  periods.  The  gates  which  control  the  flow  into 
the  forebay  of  the  power  generating  stations  are  owned  and  operated 
by  the  New  York  State  Department  of  Transportation.  These  gates  may 
be  closed  to  shut  off  the  flow  to  the  generating  facilities.  Repre¬ 
sentatives  of  the  New  York  State  Department  of  Transportation  indi¬ 
cate  that  it  has  been  unnecessary  to  manipulate  these  gates  in  order 
to  regulate  the  generating  flow.  The  gates  are  used  only  to  dewater 
the  forebay  channel  for  maintenance  purposes.  The  tainter  gates  are 
also  used  to  regulate  flow  into  the  downstream  channel  for  both  nav¬ 
igational  and  power  generating  purposes. 

1.3  PERTINENT  DATA 


a. 


b. 


Drainage  Area 

The  drainage  area  of  Upper  Fulton  Dam  is  5100+^  square  miles. 
Discharge  at  Dam  Site 

Peak  discharge  records  at  USGS  gage  0424900,  11  miles  downstream  at 
Lock  7. 

March  28,  1936  37,600  cfs 

April  10,  1940  75,000  cfs 

June  27,  1972  32,300  cfs 

Computed  discharges:  (Tainter  gates  closed) 


s 
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Ungated  spillway,  top  of  dam  50,000  cfs 

Ungated  spillway,  PMF  81,900  cfs 

1/2  PMF  46,800  cfs 

Gated  drawdown,  thru  Niagara  Mohawk 
Power  Plant  7,200  cfs 

c.  Elevation*  Barge  Canal  Datum  (U.S.G.S.  +  0.99) 

Top  of  dam  362.5 

Maximum  pool  -  PMF  366 

1  /2  PMF  362 

Spillway  crest  (main) 

Nav.  season  with  flashboard  354.05 

Winter  season  without  flashboards  352.80 

Stream  bed  at  centerline  of  dam  340 


d.  Reservoir 

Length  of  maximum  pool 
Length  of  normal  pool 

e.  Reservoir  Area 

Top  of  dam 
Spillway  pool 

f .  Dam 

Type  -  Masonry  rubble  with  concrete  crested  spillway  overlay. 

Length  -  Side  channel  spillway  108  ft. 

Main  weir  208.75  ft. 

Ta inter  gates  252.8  ft. 

Height  -  Varies,  maximum  concrete  section  10.8  feet  founded  on  graded 
bedrock. 

Freeboard  between  normal  reservoir  and  top  of  dam  -  1.23  feet. 

Top  width  -  See  plans  for  crest  dimensions. 

Side  slopes  -  See  plans  for  crest  dimensions. 

g.  Spillway 

Type  -  Crested  spillway. 

Length  -  404.5. 

Crest  elevation  -  See  above  in  Section  (c). 

Gates  -  6  tainter  gates,  each  26.67  feet  opening. 

U/S  channel  -  Reservoir. 

0/S  channel  -  River. 


♦Stages  for  flood  flow  conditions  assumed  failure  of  flashboards  under  these 
high  heads.  This  has  been  verified  with  Niagara  Mohawk  Power  Corporation. 


350.0  acres 
350.0  ac^s 


48,800  ft. 
48,800  ft. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

The  information  available  for  evaluation  of  this  dam  has  been  in¬ 
cluded  in  this  report.  The  information  consisting  of  contract  draw¬ 
ings  is  contained  in  Figures  2  through  16.  No  information  on  design 
of  the  dam  was  available. 

2.2  CONSTRUCTION 


Details  regarding  the  construction  are  included  in  Figures  2  through 
16  along  with  previous  inspection  reports  on  the  dam  by  New  York 
State  Department  of  Transportation  and  New  York  State  Department  of 
Environmental  Conservation.  A  record  of  modifications  and  major 
maintenance  activities  by  the  Department  of  Transportation  are  also 
included  through  1965.  The  last  recorded  New  York  Sate  Department  of 
Environmental  Conservation  inspection  was  dated  1919. 

2.3  OPERATION 


No  operating  manual  is  known  to  exist  for  this  structure. 

2.4  EVALUATION 


The  information  included  in  this  report  is  adequate  to  complete  this 
Phase  I  investigation.  Therefore,  no  additional  requirement  for  data 
is  given  at  this  time. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a>  General 


The  Upper  Fulton  Dam  at  Lock  Number  2  was  inspected  on  June  7,  1979 
and  again  on  June  13,  1979.  The  Dale  Engineering  Company  Inspection 
Team  was  accompanied  on  both  inspections  by  Richard  Aldrich  of  the 
New  York  State  Department  of  Transportation  and  Robert  McCarty  of  the 
New  York  State  Department  of  Environmental  Conservation  Dam  Safety 
Section.  The  Team  was  accompanied  by  Robert  Levett  of  Niagara  Mohawk 
Power  Corporation  and  John  Brennan  of  Niagara  Mohawk  Power  Corpora¬ 
tion  on  the  second  inspection. 

b.  Dam 

The  first  inspection  was  conducted  while  water  was  cresting  the  weir 
section  of  the  dam.  This  inspection  disclosed  a  horizontal  joint 
across  the  face  of  the  crested  weir  and  deterioration  of  the  bedrock 
foundation  just  beyond  the  toe  of  the  dam.  Both  of  these  items  were 
of  concern  to  the  inspection  crew.  Therefore,  a  second  inspection 
was  scheduled  and  arrangements  were  made  to  drop  the  water  level  in 
the  impoundment  so  that  the  face  of  the  dam  and  the  foundations  at 
the  toe  of  the  structure  could  be  inspected  in  detail.  The  photo¬ 
graphs  show  the  condition  of  the  face  of  the  dam.  Severe  deteriora¬ 
tion  has  taken  place  along  both  the  horizontal  and  vertical  joints  of 
the  concrete.  Some  undermining  of  the  foundation  rock  has  occurred 
near  the  toe  of  the  apron,  although  probing  under  the  toe  of  the 
apron  did  not  reveal  voids  in  this  area.  However,  the  rock  key  and 
toe  is  undermined.  Leakage  is  occurring  through  construction  joints 
on  the  side  channel  spillway.  Weir  deterioration  of  the  abutments 
has  also  occurred.  There  was  no  apparent  misalignment  of  the  con¬ 
crete  structure,  nor  was  there  any  displacement  of  the  monoliths  in 
the  structure. 

c.  Appurtenant  Structures 

There  is  a  general  deterioration  of  the  surface  of  the  concrete  in 
the  lock  structure.  No  seepage  was  found  in  the  concrete  wall  of  the 
lock  structure. 

The  sluice  gates  which  control  flow  into  the  forebay  of  the  easterly 
power  generating  station  are  in  very  poor  condition.  The  concrete 
walkway  is  severely  deteriorated  so  that  reinforcing  is  exposed.  The 
wooden  sluice  gates  were  in  the  full  up  position  at  the  time  of  our 
inspection.  The  operating  mechanism  has  been  removed  so  that  the 
gates  can  be  closed  only  with  the  aid  of  a  crane.  The  concrete  wall 
which  separates  the  forebay  of  the  easterly  power  generating  station 
from  the  main  channel  of  the  river  Is  severely  deteriorated.  Spurt¬ 
ing  leaks  were  noticed  in  this  wall  at  elevations  close  to  the  river 
channel  elevation. 
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The  talnter  gate  structure  is  in  operating  condition.  These  gates 
were  operated  in  order  to  reduce  the  level  of  the  upstream  pond  for 
the  second  inspection.  The  structural  steel  is  in  fair  condition 
throughout.  It  is  in  general  need  of  painting.  The  concrete  is  in  a 
deteriorated  condition.  Surface  spalling  is  prevalent  throughout  the 
structure.  The  operating  mechanisms  are  manually  operated  and  con¬ 
sist  of  worm  gear  operators  which  turn  a  pinion  gear  which  engages  a 
rack  for  raising  and  lowering  the  tainter  gates.  Deterioration  of 
the  bedrock  foundation  in  the  downstream  channel  has  taken  place  to  a 
point  approximately  2  feet  downstream  from  the  bulkhead  between  the 
second  and  third  gate  from  the  west  end  of  the  structure. 

d.  Control  Outlet 

Outlet  from  the  impounded  area  is  controlled  by  regulating  the  flow 
through  the  power  generating  stations,  by  the  placement  of  flash- 
boards,  and  by  manipulation  of  the  tainter  gates.  Drawdown  of  the 
impoundment  for  the  second  inspection  was  accomplished  by  opening  one 
of  the  tainter  gates. 

e.  Reservoir  Area 

The  reservoir  area  extends  approximately  9-1/4  miles  upstream  to 
another  run  of  the  river  dam  which  performs  a  function  similar  to 
this  facility.  There  are  no  known  areas  of  bank  instability  along 
this  course. 

! 

f.  Downstream  Channel 

The  downstream  channel  is  formed  in  bedrock  and  is  in  generally  good 
condition.  However,  some  undermining  of  the  bedrock  has  occurred 
close  to  the  dam  structure  and  tainter  gates. 

3.2  EVALUATION 

Visual  inspection  reveals  spurting  leaks  along  the  wall  which  sepa¬ 
rates  the  forebay  of  the  easterly  power  generating  station  from  the 
main  river  channel.  This  wall  is  generally  in  poor  condition  with 
seepage  noted  along  the  surface.  The  concrete  surfaces  of  the  main 
spillway  and  side  channel  spillway  are  in  deteriorated  condition. 
Severe  deterioration  has  taken  place  along  horizontal  and  vertical 
joints.  The  foundation  of  the  dam  shows  some  sign  of  undermining  in 
the  bedrock.  This  condition  could  worsen  with  time.  The  tainter 
gates  are  In  generally  good  condition,  although  surface  spalling  of 
the  concrete  is  prevalent  throughout  the  structure.  No  major  defor¬ 
mation  of  the  alignment  of  any  of  the  structures  was  noted  in  the 
visual  Inspection.  The  tainter  gates  and  control  structures  are  In 
operating  condition.  The  sluice  gates  controlling  the  flow  Into  the 
forebay  of  the  easterly  power  station  are  Inoperable  and  severely  de¬ 
teriorated. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

The  primary  operational  procedure  Is  to  control  water  level  In  the 
Impoundment  upstream  from  the  dam  for  navigational  purposes  on  the 
Oswego  River.  A  secondary  operational  procedure  Is  the  utilization 
of  the  river  for  power  generating  purposes.  Total  operational  pro¬ 
cedure  Is  under  the  control  of  the  New  York  State  Department  of  Tran¬ 
sportation.  Six  talnter  gates,  26.67  feet  each,  are  located  on  the 
western  portion  of  the  dam.  Access  to  the  gates  is  obtained  through 
the  Nlagara-Mohawk  facility.  The  gates  are  manually  operated  with  a 
rack  and  pinion  device  located  next  to  each  gate.  Directives  are 
given  by  the  Region  3  Office  to  the  lock  tender  to  regulate  flows  via 
the  tainter  gates.  The  operation  of  the  ta inter  gates  and  water 
level  control  through  the  use  of  hydro  turbines  is  done  In  coopera¬ 
tion  with  Niagara  Mohawk  Power  Corporation. 

4.2  MAINTENANCE  OF  THE  DAM 

Maintenance  and  operation  of  the  dam,  tainter  gates,  and  sluice  gates 
are  controlled  by  the  New  York  State  Department  of  Transportation. 
Flashboards  are  placed  on  the  dam  by  Niagara  Mohawk  Power  Corpora¬ 
tion.  Once  every  two  years  a  visual  inspection  is  made  of  the  struc¬ 
ture  by  a  New  York  State  Department  of  Transportation  Inspector  and  a 
report  on  the  condition  of  the  structure  is  filed  at  the  Department 
of  Transportation  Central  Office  in  Albany.  Maintenance  to  the 
structure  is  scheduled  on  a  priority  basis  as  a  result  of  the  bi¬ 
annual  inspection.  Major  maintenance  items,  such  as  repair  of  the 
deteriorated  spillway  surface  condition,  have  not  been  performed. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  gates  controlling  the  entrance  to  the  forebay  of  the  power  gen¬ 
erating  station  are  under  control  of  the  New  York  State  Department  of 
Transportation.  These  gates  are  operated  infrequently  and  are  used 
mostly  to  accomodate  Niagara  Mohawk  when  dewatering  of  the  forebay 
is  required.  The  tainter  gates  are  also  maintained  by  the  Department 
of  Transportation. 

4.4  DESCRIPTION  OF  WARNING  SYSTEMS 

No  warning  system  is  in  effect  at  present. 

4.5  EVALUATION 

The  dam  and  appurtenant  structures  are  inspected  at  regular  inter¬ 
vals.  Maintenance  on  the  control  gates  has  been  adequate  to  maintain 
them  in  operating  condition,  although  additional  maintenance  is  re¬ 
quired.  Maintenance  on  the  structure  has  been  minimal  in  recent 
years,  as  evidenced  by  the  severely  deteriorated  conditions  of  the 


concrete.  The  sluice  gates  serving  the  easterly  power  generating 
station  are  presently  Inoperative.  However,  they  could  be  made  oper 
atlve  through  the  use  of  a  crane.  The  deteriorated  condition  of  con¬ 
crete  Indicates  that  past  maintenance  has  not  been  adequate. 
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SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  Oswego  River  Basin,  located  in  central  New  York  State,  has  a 
drainage  area  of  approximately  5,100  square  miles.  It  flows  norther¬ 
ly  discharging  into  Lake  Ontario  in  the  City  of  Oswego.  The  com¬ 
pleted  river  system  includes  the  seven  Finger  Lakes,  Oneida  Lake, 
Onondaga  Lake,  the  Barge  Canal,  and  outlets  from  the  lakes  to  the 
canal.  The  basin's  major  rivers,  the  Seneca,  Oswego,  and  Oneida  are 
incorporated  into  the  Barge  Canal  System  as  are  Oneida,  Cayuga,  and 
Seneca  Lake.  All  of  the  lakes  have  regulated  outlets  except 
Onondaga. 

5.2  ANALYSIS  CRITERIA 


The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
with  respect  to  their  flood  control  potential  and  adequacy.  Where 
the  structure  is  integrated  with  hydropower  and  navigation  lock  fa¬ 
cilities,  interrelationships  from  a  hydrologic  standpoint  have  been 
evaluated.  In  general,  in  this  screening  analysis,  control  struc¬ 
tures  and  gates  used  for  the  latter  two  purposes  are  not  considered 
as  flood  control  devices. 

Different  scenarios  of  partial  dam  failures,  i.e.,  tainter  gates  or 
monolith  failures,  are  beyond  the  scope  of  this  analysis  due  to  the 
fact  that  the  dam  is  a  run-of-river  facility  and  the  downstream  dam 
break  flood  wave  analysis  is  multi-dimensional.  From  a  commentary 
viewpoint,  the  dam  inspection  team  concludes  that  a  partial  failure 
under  normal  conditions  would  potentially  be  a  navigational  hazard 
rather  than  an  inundation  hazard. 

The  dam's  stability  and  flood  discharge  capacity  is  assessed  through 
the  evaluation  of  the  Probable  Maximum  Flood  (PMF)  for  the  watershed 
and  the  subsequent  routing  of  the  flood  through  the  dam's  spillway 
system.  The  PMF  event  is  that  hypothetical  flow  induced  by  the  most 
critical  combination  of  precipitation,  minimum  *iltration  loss  and 
concentration  runoff  of  a  specific  location  that  is  considered  rea¬ 
sonably  possible  for  a  particular  drainage  area.  Since  this  dam  is 
in  the  Intermediate  Size  Category  and  is  a  High  Hazard,  the  guide¬ 
lines  criteria  (Ref.  1)  require  that  the  dam  be  capable  of  passing 
one-half  the  Probable  Maximum  Flood. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  meth¬ 
od  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this 
Phase  I  investigation,  certain  assumptions  based  on  experience  and 
existing  data,  were  used  in  this  analysis  and  in  the  determination  of 
the  dam's  spillway  capacity  to  pass  the  PMF. 

An  HEC-1  computer  model  for  the  basin  was  obtained  from  the  New  York 
State  Department  of  Environmental  Conservation.  This  model  has  been 
developed  over  the  years  through  a  number  of  study  efforts  by  the  De¬ 


ll 


partment  with  assistance  from  the  U.S.  Army  Corps  of  Engineers,  Buf¬ 
falo  District.  The  model  was  calibrated  by  D.E.C.  to  a  peak  flood 
event.  Hurricane  Agnes,  June  20-26,  1972.  The  dam  investigation  team 
briefly  reviewed  these  findings.  It  then  obtained  the  flood  records 
at  USGS  gage  at  Lock  7  near  the  dam  sites,  and  within  the  constraints 
of  this  scope  of  work,  verification  of  the  existing  model  was  ob¬ 
tained  (See  Figure  C-8).  The  sub-basin  designations,  6-hour  unit  hy¬ 
drographs,  routing  methods,  and  loss  rates  for  the  model  (those  used 
for  Hurricane  Agnes)  were  all  adopted.  The  model  was  recorded  for 
the  HEC-1DB  PMF  analysis.  In  reviewing  the  regulated  outlet  rating 
curves,  it  was  determined  the  high  discharges  for  this  PMF  analysis 
were  not  adequately  described.  However,  these  flows  were  accounted 
for  by  increasing  the  modified  Puls  Method  rating  curves  for  these 
outlets  (See  Appendix  C).  In  one  instance,  a  rating  curve  developed 
for  one  of  these  outlets  and  used  by  the  inspection  team  on  a  pre¬ 
vious  inspection  report,  was  substituted  into  the  model. 

The  U.S.  Army  Corps  of  Engineers'  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1  DB  was  utilized  to  evaluate  the  PMF  hydrology. 
The  Probable  Maximum  Precipitation  (PMP)  was  21.5  inches.  Hydromete¬ 
orological  Report  (HMR  #51)  for  a  24-hour  duration,  200  square  mile 
basin.  Loss  rates  used  from  the  D.E.C.  model  were  in  the  range  of 
1.0  inches  initial  abstraction  and  0.1  inches/hour  continuous  loss 
rate.  Actual  values  used  were  those  calibrated  during  the  storm  of 
Hurricane  Agnes,  June  20-26,  1972.  Only  one  multi-plan  analysis  (.2, 
.4,  .5,  .6,  .8,  1.0  PMP)  was  performed;  it  distributed  the  rainfall 
over  the  5,100  square  mile  area.  If  further  in-depth  investigations 
are  made,  it  should  attempt  to  center  the  storm  for  critical  flows 
since  the  major  sub-basins  lend  themselves  to  such  an  analysis  and  a 
potential  for  greater  runoff.  This  work  effort  would  be  a  refinement 
of  the  analysis  provided  herein. 

This  dam  investigation  at  Lock  No.  2  is  one  of  six  dam  investigations 
on  the  Oswego  River.  These  dams  are  located  at  Locks  1,2, 3, 5, 6,  and 
7.  The  hydrologic  analysis  provides  flood  flows  up  to  Lock  1  at 
Phoenix,  New  York  (Lock  7  is  near  the  mouth  of  the  river  at  Oswego). 
It  assumes  the  discharges  from  the  6-hour  time  increment  PMF  hydro¬ 
graphs  will  effectively  be  the  same  for  all  the  dam  sites  since  the 
upstream  runoff  area  is  over  5,000  square  miles  and  the  downstream 
runoff  area  is  about  100  square  miles.  The  results  of  the  analysis 
have  been  compared  to  the  USGS  gage  discharge- frequency  plot  results 
at  Lock  7  (See  Figure  18). 

5.3  SPILLWAY  CAPACITY 


The  spillway  is  a  combination  crested  spillway  system  and  tainter 
gate  system.  A  side  channel  spillway,  108  feet  in  length  on  the  east 
side  of  the  river,  connects  to  a  208.75  foot  main  spillway  crested 
weir  across  the  eastern  half  of  the  dam.  Six  tainter  gates,  each 
opening  to  26.67  feet  with  their  concrete  pier  supporting  the  system, 
comprise  the  western  side  of  the  dam  across  the  river  having  a  total 
length  of  252.8  feet.  The  tainter  gates  each  operate  with  a  manually 
operated  rack  and  pinion  device. 
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The  spillway  system  was  evaluated  with  the  tainter  gates  in  both  the 
opened  and  closed  positions.  The  analysis  performed  within  the  lim¬ 
its  of  this  investigation  indicates  that,  with  the  tainter  gates 
closed,  the  top  of  dam  capacity  is  50,000  cfs  which  is  slightly 
greater  than  the  1/2  PMF  discharge  of  46,800  cfs.  With  the  gates 
open,  the  top  of  dam  capacity  is  approximately  10  percent  greater. 
From  the  range  of  1/2  PMF  to  PMF  flood  flows,  submergence  with  the 
tainter  gate  occurs  and  PMF  stages  are  calculated  to  be  slightly  low¬ 
er  with  the  gates  actually  closed.  (This  analysis  should  be  defined 
in  follow-up  work.) 

Certain  plans  for  the  six  dams,  some  of  which  were  constructed  under 
a  single  contract,  call  out  the  original  design  flood  as  30,000  cfs. 
Modifications  have  been  made  to  the  dam  structure  at  Lock  2  to  in¬ 
crease  the  top  of  dam  capacity  to  50,000  cfs  with  the  tainter  gates 
in  a  closed  position.  The  gage  at  Lock  7  downstream  has  recorded  no 
events  greater  in  magnitude  than  the  total  dam  capacity.  The  PMF 
flood  magnitude  was  computed  at  81,900  cfs  while  the  1/2  PMF  flood 
was  computed  at  46,800  cfs. 

SPILLWAY  CAPACITY 


Without  Flashboards 
Discharge  Capacity  as  %  of  PMF 

PMF  81,900  cfs  61% 

1/2  PMF  46,800  cfs  107% 

The  flashboard  system,  maintained  by  Niagara  Mohawk  Power  Corpora¬ 
tion,  is  designed  to  fail  when  overtopping  is  in  excess  of  1  to  1-1/2 
feet. 

5.4  RESERVOIR  CAPACITY 


The  reservoir  storage  at  top  of  dam  on  this  navigable  river,  up  to 
the  next  dam  at  Lock  1,  was  estimated  based  on  the  river  dimensions. 
The  length  of  river  is  48,800  feet;  the  width  of  river  varies  between 
300  and  500  feet.  At  top  of  dam,  the  flood  storage  is  approximately 
3,500  acre  feet. 

5.5  FLOOD  OF  RECORD 


Floods  are  measured  at  USGS  gaging  station  04249000  at  Lock  7.  The 
gage  datum  is  246.0  ft.;  the  drainage  area  of  the  gage  is  5121  sq. 
mi.;  the  period  of  record  is  from  1934  to  present.  The  records 
through  1974  show  that  four  events  have  had  flood  discharges  in  ex¬ 
cess  of  the  dam's  original  design  flood,  but  none  being  greater  than 
existing  top  of  dam  discharge  capacity. 


March  28,  1936 
April  10,  1940 
June  27,  1972 
April  4,  1960 


37,500  cfs 
35,000  cfs 
34,300  cfs 
31,200  cfs 
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A  Corps  of  Engineers'  investigation  entitled  Post  Hurricane  Agnes, 
June  20-26,  1972,  Investigation  indicated  only  $1 4, 000  occurred  in 
damages  in  the  reach  from  Lock  1  through  Lock  7  to  Lake  Ontario. 

5.6  OVERTOPPING  ANALYSIS 


The  HEC1-DB  analysis  indicates  that  the  dam  would  be  overtopped  as 
follows: 


OVERTOPPING  IN  FEET 


PMF  3.5 

1/2  PMF  None 

According  to  this  analysis,  the  dam  has  not  been  overtopped  to  date 
since  the  top  of  dam  discharge  capacity  is  around  50,000  cfs.  It 
would  not  be  overtopped  with  a  1/2  PMF  flood. 

No  significant  effect  due  to  overtopping  of  the  dam  would  be  realized 
downstream.  Some  damage  would  likely  occur  at  the  lock  and  hydro 
generation  facility. 

5.7  EVALUATION 


The  spillway  is  inadequate  to  pass  the  Probable  Maximum  Flood  (PMF) 
without  overtopping  the  dam.  However,  based  on  the  Corps  of  Engi¬ 
neers'  Screening  Criteria,  it  is  not  considered  seriously  inadequate 
since  the  spillway  will  pass  the  1/2  PMF  without  overtopping  the 
dam. 
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SECTION  6  -  STRUCTURAL  STARTI  ttv 


6A  EVALUATION  OF  STRUCTURAL  STABILITY 
a*  Visual  Observations 

The  main  dam  structure  consists  of  a  main  dam/sDillwav  and  taints 
gate  structure  extending  across  most  of  ?he  rljer!  ?he  «st  ^  of 

the  "l^ct™nSMMl?el°^Sth  Sh?rt  da"/sP),,wJ'  ««'«"  extending  In 
thf  Section  parallel  to  the  river,  and  utilized  to  direct  flow  into 

ThP  nau?^i0f  5he.  P?wer  Plant  located  on  the  east  side  of  the°river 
ThP  2*1? at  ion  lock  is  situated  east  of  the  dam  and  power  statics 
The  dam  facility  was  observed  when  the  upstream  water  level  had  h pin 

tiorT  SnS^mak7n9i the  dams  downstream  face  accessible  for  inspec¬ 
tion.  Under  normal  operation,  the  dam  sections  function  as  SDn? 

thftime  ofUther?ieldSi?nsp°efctt5on?am  SeCtl'°nS  remained  Submer9ed  at 

t<mprwfth0nS  -n^ca5?  the  dam  structure  retains  stability  at  this 
t ura  1  ^movement ^ 1  cat  1  on  *  -^alignment,  displacement  oJ^rtruc- 

Sres92  ?6aW|ndlf,Vai^b1e  for  review*  dat*d  1909  and  included  in  Fiq- 
’  6’  indlcate  the  present  main  dam  section  is  composed  of  a  9 
masonry  core  (presumably  an  older  dam  structure  at  thi«  lnratinni  a 

JioT^h  cov^>rrab1y  toi ncrease* the '  height*  and  sec- 

feriirat^0nstr!ictl0n  j0int^  ls  widenin9  in  the  facial  zone  fromV- 
jolltl  er°S1°"  0f  the  M"crete-  Seepage  occurs  through*h1s 

stable. thC  f°rebay  i$  ex,wfe"ci"S  surface  dSIt^nTut 
The  river's  bedrock  surface  immediately  downstream  of  the  dam  and 

Itl  «s  SserILrU?IUS  -0™'"?  «“  r'er"  “8m“”  *  {hi  2  ?«11- 

ii^  was  observed  to  be  jointed  and  layered.  Loose  blocks  of  bedrock 
orrurr®Hha  n Ver  f  ?or*  Erosi°n  and  undermining  of  the  upper  rock 

js  srsa  tile6  °f 

Uakao^  3cn  r1V6r  apPears  structurally  stable,  but  through- the-wall 
leakage,  some  extensive,  occurs  at  several  locations.  9 
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Concrete  in  the  sluice  gate  structure,  the  entry  to  the  power  plant's 
forebay,  is  suffering  varying  degrees  of  deterioration.  The  concrete 
piers  and  counterbalances  for  the  tainter  gates  comprising  the  west¬ 
ern  segment  of  the  dam  facility  similarly  show  varying  degrees  of 
surface  deterioration. 

At  the  navigation  lock,  concrete  in  the  gate  lock  structure  and  lock 
walls  have  experienced  varying  degrees  of  deterioration,  some  severe, 
but  the  various  structural  segments  retain  stability. 

b.  Geology  and  Seismic  Stability 

The  Upper  Fulton  Dam,  in  the  Oswego  River  drainage  basin,  is  located 
within  the  Ontario  Lowland  which  is  part  of  the  Central  Lowland  Prov- 
i  nee. 

According  to  the  1915  Dam  Report,  the  dam  was  sited  on  solid  rock. 
Outcrops  observed  in  the  vicinity  of  the  dam  show  a  variety  of  rock 
materials  of  variable  durability  and  resistance  (see  geologic  strat¬ 
igraphic  section  1).  A  three  foot  thick  cap  rock,  whose  beds  average 
three  inches  in  thickness,  is  a  tough,  grayish  to  reddish,  well  ce¬ 
mented,  medium- to- coarse  grained  sandstone  to  pebbly  sandstone  which 
is  underlain  by  one  to  two  inches  of  reddish  conglomerate  to  pebbly 
sandstone.  Beneath  the  conglomerate  is  a  seven  inch  layer  of  thinly 
laminated,  very  friable,  highly  ferruginous,  fine-grained  sandstone. 
Below  this  friable  layer,  to  the  river  bed,  is  at  least  a  five  foot 
thick  section  of  strongly  cross-bedded,  thinly  laminated,  grayish  and 
reddish  fine-to-medium  grained  sandstone.  Dip  of  the  outcrops,  dis¬ 
regarding  the  cross-bedded  units,  is  less  than  1°  to  the  south. 

The  seven  inch  ferruginous  layer  referred  to  is  apparently,  as  seen 
in  the  field,  a  weak  material  that  weathers  and  erodes  easily.  It 
readily  disintegrates  and  undercuts  the  overlying  more  resistant  cap 
rock.  The  underlying  cross-bedded  material  also  erodes  easily  al¬ 
though  not  to  as  great  an  extent  as  that  of  the  ferruginous  zone; 
however,  the  thinly  laminated  nature  of  the  beds  makes  it  less  re¬ 
sistant  than  the  cap  rock  above.  In  several  places  along  the  stream, 
below  the  dam,  the  cap  rock  has  collapsed  due  to  undermining,  includ¬ 
ing  up  to  the  dam  apron. 

Rock  units  exposed  here  may  be  either  all  Grimsby  Sandstone  of  Lower 
Silurian  age  but  the  cap  rock  may  possibly  be  the  Kodak  Sandstone  of 
Middle  Silurian  age  overlying  Grimsby.  Rock  types  are  somewhat  simi¬ 
lar  and  the  literature  indicates  some  confusion  concerning  identifi¬ 
cation  and  terminology. 

Bedrock  is  well-jointed  with  several  sets  prominent;  orientations, 
all  with  near  vertical  dips  are  N40-50W,  N35E,  and  N65E.  Orientation 
of  the  dam  concrete- apron,  downstream  edge  is  N85W  and  approximately 
parallel  to  the  dam  crest. 
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According  to  the  1978  Inspection  Report,  which  contains  the  original 
plans  of  1909,  the  plans  indicate  that  all  holes  (presumably  joints 
in  rock)  along  the  toe  and  extending  10  feet  from  the  toe  are  to  be 
concreted.  No  grout  was  noted  downstream  of  the  toe  in  the  present 
investigation.  Even  if  grouted,  the  very  friable  nature  of  the  fer¬ 
ruginous,  seven-inch  layer  and  the  relative  ease  of  erosion  of  the 
lower  cross- bedded  unit  could  lead  to  undermining  of  the  apron.  Cap 
rock  collapse  is  apparently  moving  rapidly  upstream  toward  the  dam 
apron  in  at  least  one  area  and  toward  the  pier  of  the  second  gate  of 
the  tainter  gate  structure  near  the  west  side  of  the  river. 

There  are  no  known  faults  or  shear  zones  in  the  vicinity  of  the  dam 
according  to  the  New  York  State  Geologic  Map  (1970).  The  Preliminary 
Brittle  Structures  Map  of  the  New  York  State  Geologic  Survey  (1977) 
indicates  a  possible  fault  zone,  based  on  drill  hole  data,  located 
about  9  miles  north  of  the  dam. 

The  Seismic  Probability  Map  indicates  the  area  as  being  in  a  Zone  2 
designation.  No  earthquake  activity  has  been  recorded  in  the  vicini¬ 
ty  of  the  dam.  The  closest  earthquake,  as  well  as  the  largest  (in¬ 
tensity  IV,  Modified  Mercalli  Scale),  occurred  in  1954  about  24  miles 
southwest  of  the  dam.  Several  other  minor  earthquakes  have  occurred 
in  the  region,  none  closer  nor  more  recent  than  that  of  1954. 

c.  Stability  Evaluation 

Design  drawings  available  for  review  show  plan  layout  and  cross-sec¬ 
tions  for  the  various  structural  elements  comprising  the  dam-lock 
facility,  but  do  not  include  information  on  the  properties  of  the  dam 
and  foundation  materials,  nor  stability  analysis.  In  the  present 
study,  stability  evaluations  have  been  performed  for  the  main  dam 
section.  Actual  properties  of  the  dam's  construction  materials  and 
foundation  rock  were  not  determined  as  part  of  the  study;  where  in¬ 
formation  on  properties  were  necessary  for  computations  but  lacking, 
assumptions  felt  to  be  practical  were  made.  The  stability  computa¬ 
tions  assumed  a  dam  cross-section  based  on  dimensions  indicated  by 
the  plans  included  in  this  report.  The  analysis  also  assumed  the  dam 
section  to  be  a  monolith  possessing  necessary  internal  resistance  to 
shear  and  bending  occurring  as  a  result  of  loading.  It  should  be 
considered  that  in  areas  where  deterioration  has  occurred  the  section 
dimensions  would  be  less  than  indicated  by  the  plans,  with  some  ad¬ 
verse  effect  on  the  dam's  structural  strength  expected. 

The  results  of  the  stability  computations  are  summarized  in  the  table 
below.  The  stability  analysis  are  included  in  Appendix  D. 


1 
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**As  determined  applying  the  friction- shear  method. 

♦♦♦Indicated  in  terms  of  the  dam's  base  dimension,  b,  measured  from  the  toe  of  the  dam. 


The  analysis  Indicate  unsatisfactory  stability  values  against  over¬ 
turning  when  the  dam  Is  subject  to  forces  possible  during  normal  op¬ 
erations  (Including  Ice  loading),  the  1/2  PMF  and  full  PMF  conditions 
according  to  Corps  of  Engineers'  evaluation  criteria.  This  occurs 
when  the  resultant  of  forces  acting  on  a  dam  is  located  outside  of 
the  middle  third  of  the  base,  tensile  stresses  would  develop  in  the 
dam  section,  a  condition  which  is  structurally  undesirable. 

Critical  to  the  analysis  and  resulting  indication  of  stability  are 
the  items  of  uplift  water  pressures  acting  on  the  base  of  the  dam  and 
the  permeability  of  the  site's  foundation  rock.  For  the  "normal  op¬ 
erating  conditions"  case,  the  analysis  uplift  force  was  based  on  a 
full  headwater  hydrostatic  pressure  acting  on  the  dam's  upstream  cor¬ 
ner,  and  a  zero  tailwater  hydrostatic  pressure  acting  on  the  dam's 
downstream  corner.  Uplift  pressures  were  assumed  to  vary  linearly 
between  the  dam's  upstream  and  downstream  corners,  and  act  upon  100 
percent  of  the  dam  base.  Uplift,  as  computed  for  the  normal  opera¬ 
ting  condition,  was  also  assigned  for  the  flood  conditions  studied, 
it  being  assumed  that  uplift  pressures  would  not  increase  signifi¬ 
cantly  over  a  relatively  short  flood  stage  time  period  because  of  ex¬ 
pected  low  foundation  rock  permeability  for  each  case  studied.  The 
resulting  uplift  force  represents  a  condition  that  is  significant  in 
arriving  at  the  computed  low  factors  of  safety  against  overturning. 

The  erosion  and  undermining  taking  place  in  the  river  bedrock  imme¬ 
diately  below  the  dam  structure  is  a  serious  occurrence  which  is  dan¬ 
gerously  close  to  causing  loss  of  some  areas  of  the  dam's  foundation. 
A  program  to  study  and  implement  means  of  sealing  and  protecting  the 
susceptible  rock  zones  requires  priority.  The  program  should  extend 
to  Investigating  the  rock  strata  upstream  of  the  dam,  and  the  rock 
underlying  the  dam,  for  possible  need  of  attention. 

Repair  of  deteriorated  concrete  and  joints  should  be  accomplished  for 
the  dam  spillway  section  and  abutment  area  to  prevent  progressive 
deterioration  and  adverse  structural  affects.  The  dam's  upstream 
face  should  be  investigated  to  ascertain  the  need  for  maintenance. 

Deteriorated  concrete  in  the  dam's  gate  structures  should  be  rehabil¬ 
itated.  Similarly,  repairs  to  the  leaking  forebay  wall  should  be 
undertaken  to  keep  the  condition  from  worsening. 

Necessary  concrete  repairs  for  the  lock  facility  should  be  accom¬ 
plished  to  prevent  further  deterioration  and  possible  adverse  struc¬ 
tural  effect  on  other  components  of  the  lock  facility. 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 
a.  Safety 

This  Phase  I  Inspection  of  Upper  Fulton  Dam  at  Lock  2  did  not  indi¬ 
cate  conditions  which  constitute  an  immediate  hazard  to  human  life  or 
property.  However,  the  dam's  spillway  surface  is  very  deteriorated 
and  could  develop  into  a  hazardous  condition  at  some  time  in  the  near 
future.  The  dam  would  not  be  overtopped  by  1/2  PMF  flood  and  can 
safely  discharge  61  percent  of  the  PMF.  Therefore,  the  spillway  is 
not  considered  seriously  inadequate,  based  on  the  Corps  of  Engineers' 
screening  criteria.  Additional  structural  stability  analysis  is  war¬ 
ranted  according  to  the  Corps  of  Engineers'  criteria  for  stability, 
since  the  resultant  force  from  each  of  the  loading  cases  analyzed 
falls  outside  the  middle  third  of  the  dam  section.  The  additional 
analysis  should  include  borings  for  determining  uplift  pressures,  to 
evaluate  subsurface  conditions,  and  to  evaluate  the  dam's  concrete. 

The  following  safety  assessments  are  based  on  the  Phase  I  visual  ex¬ 
amination,  analysis  of  hydrology  and  hydraulics,  and  structural  sta¬ 
bility: 

1.  The  stability  computations  indicate  that  at  the  spillway  sec¬ 
tion,  the  location  of  the  resultant  force  passing  through  the 
base  is  not  in  the  middle  third  of  the  base  for  the  loading  con¬ 
ditions  for  ice,  1/2  PMF  and  the  PMF. 

2.  The  entire  downstream  face  of  the  main  weir  and  side  channel 
spillway  has  experienced  extensive  deterioration.  A  horizontal 
joint  at  the  spillway's  mid-height  and  extending  the  complete 
length  cf  the  dam  is  widening  in  the  facial  zone  from  deteriora¬ 
tion  and  erosion  of  the  concrete.  The  side  channel  crested 
spillway  is  severely  eroded  and  a  depression  at  the  top  of  the 
crest  has  occurred.  Both  spillway  sections  have  seepage  occur¬ 
ring  along  the  construction  joints. 

3.  The  corner  of  the  main  weir  and  side  channel  spillway  is  severe¬ 
ly  deteriorated  and  undermined. 

4.  The  river's  bedrock  surface  immediately  downstream  of  the  dam, 
and  the  tainter  gate  structure  forming  the  western  segment  of 
the  dam  facility  were  observed  to  be  jointed  and  layered.  Loose 
blocks  of  bedrock  lie  on  the  river  floor.  Erosion  and  under¬ 
mining  of  the  upper  rock  Is  occurring  across  much  of  the  river 
spillway  area  with  erosion/undermining  working  back  dangerously 
close  to  the  dam  structure  at  one  location  near  mid- length  of 
the  main  weir  and  at  another  location  near  a  tainter  gate  pier. 

5.  The  stone  masonry  wall  on  the  river  side  of  the  east  bank  hydro 
generating  Intake  channel  has  through- the- wall  leakage,  some  ex¬ 
tensive,  occurring  at  several  locations. 
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6.  Concrete  work  on  the  sluice  gate  structure  to  the  power  plant 
intake  channel  (forebay  area)  has  severe  deterioration  and  the 
gates  are  inoperable. 

7.  The  concrete  piers  and  counterbalances  for  the  tainter  gates 
have  varying  degrees  of  surface  deterioration. 

8.  The  navigation  lock,  concrete  in  the  gate  lock  staircase,  and 
lock  walls  have  experienced  varying  degrees  of  deterioration, 
some  severe. 

b.  Adequacy  of  Information 

The  Information  available  is  adequate  for  this  Phase  I  inspection 
purpose.  Design  and  construction  information  is  limited  to  construc¬ 
tion  plans. 

c.  Urgency 

The  effects  of  the  deteriorated  concrete  and  bedrock  at  the  site  on 
the  structural  integrity  of  the  dam  and  appurtenant  structures  needs 
to  be  evaluated.  Further  structural  investigation  of  these  items 
should  be  undertaken  immediately  and  completed  within  one  year  from 
notification.  Upon  completion  of  the  investigation  phase,  construc¬ 
tion  should  commence  and  the  remedial  work  should  be  completed  within 
two  years  of  notification. 

d.  Need  for  Additional  Information 

To  prevent  the  development  of  potentially  hazardous  conditions,  sta¬ 
bility  and  subsurface  investigations  should  be  performed  to  determine 
the  structural  condition  of  the  spillways  and  the  bedrock  beyond  both 
the  main  spillway  and  the  tainter  gates. 


7.2  RECOMMENDED  MEASURES 

a.  Results  of  the  aforementioned  stability  analysis  and  subsurface 
Investigations  will  determine  the  remedial  measures  required  to 
obtain  adequate  dam  stability  and  foundation  stability. 

The  following  Improvement  needs  have  been  identified: 

1.  Repair  the  spillway  system.  The  deteriorated  concrete  should  be 
removed  prior  to  resurfacing  the  spillway. 


2.  Repair  the  corner  of  the  main  weir  and  side  channel  spillway 


3.  Repair  the  subsurface  condition  under  the  dam  and  below  the  dam 
Grouting  to  Improve  the  dam's  subsurface  condition  may  be  re¬ 
quired. 

4.  Repair  the  stone  masonry  riverside  wall  of  the  east  bank  genera¬ 
tor  station  to  eliminate  leakage  and  seepage.  Repair  the  con¬ 
crete  capping  on  top  of  the  wall. 

5.  Replace  the  sluice  gates  controlling  the  forebay  of  the  east 
bank  generating  station  (gates  must  be  operatable  in  order  to 
accomplish  item  (d)  above. 

6.  Repair  the  concrete  at  the  ta inter  gates. 
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SHEET 


RIPRAP  FAILURES 


SHEET 


SHEET 


0) 


rs. 


i 


SHEET 


OUTLET  WORKS 

Only  Outlets  are  through  tainter  gates,  power  house  and  Lock.  Neither  of  these  can 
conpletely  drawdown  reservoir  pool,  however  capacity  exists  to  drawdown  below  crest. 


SHEET 


SHEET 


VISUAL  EXAMINATION  OF  OBSERVATIONS 


SHEET  10 


SHEET  11 


CHECK  LIST  NAME  OF  OAM  Upper  Fulton  at  Lock  2 

ENGINEERING  DATA 

DESIGN.  CONSTRUCTION.  OPERATION  ID  #  408 


RAINFALL/RESERVOIR  RECORDS  Not  obtained  for  this  inspection. 


BORROW  SOURCES 


ITEM  REMARKS 


SHEET  15 


CHECK  LIST 

HYDROLOGIC  6  HYDRAULIC 
ENGINEERING~DATA 

Elevations:  Barge  Canal  Datum  (USGS  +  0.99  feet) 

DRAINAGE  AREA  CHARACTERISTICS:  5100  (+)  square  miles. _ 

Nav.  season  w/flashboards 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  Wwr»r  w/n  flashhoards 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  - - 

ELEVATION  MAXIMUM  DESIGN  POOL:  _ ™ _ 

ELEVATION  TOP  DAM:  _ 362.50 _ 

CREST:  Side  Channel  Crest  355.00 

Main  Weir  Navigation  Season  w/flashboards  354.05 

a.  Elevation  Winter  Season  w/o  flashboards  352.80 

b.  Type  Crest  shaped  -  see  report. _ 

c.  Width  Crest  shaped  -  see  report. 

d.  Length  Side  channel  crest  lOfi  feet;  weir  208.75  feet. 

e.  Location  Spillover  East  side  of  river 

f.  Number  and  Type  of  Gates  Taster.  6  openings  at  26.67  feet,  crest 

elevation  252.8  feet. 


OUTLET  WORKS: 


a. 

Type  7200  cfs  conbines  through  power  houses. 

b. 

Location  3600  cfs  on 

east  side  plant;  3600 

cfs  on  west  side  plant  (not  in 

c. 

Entrance  Inverts 

— 

operation) 

d. 

Exit  Inverts  Tainter  gates  also. 

— 

e. 

Emergency  Dra indown 

Facilities  Limited  use 

through  power  house. 

HYDROMETEOROLOGICAL  GATES: 

Reservoir  cannot  be  completely  arawn 
down.  Cannot  drawdown  through  lock  without 
damage  to  gates. 

a. 

Type 

— 

b. 

Location 

c. 

Records 

— 

MAXIMUM 

NON-DAMAGING  DISCHARGE 

:  Significant 

70,000  cfs 

Recreational  Hazard  at 

0  cfs. 

APPENDIX  B 

PREVIOUS  INSPECTION  REPORTS/RELEVANT  CORRESPONDENCE 


FULTON 


STA.  613+00 


Equip. 


ISfEGO 

lcIk  no.  2 


Lf  I  <;r  Pool  335  •  CO 
Vp^er  Fool  352.80 
6x8  Valves 


Upper  Mitre  Sill  339.8 
lower  Mitre  Sill  322.0 


Cop.  15 
"  4M.  9  A 

*  u.s.  9T 


New  work  shop  constructed. 

Anchors  for  gate  "A"  frames  installed.  Gates  painted. 

Iron  stairs  installed  at  no.  end  of  lock.  New  water  guage  installed  at  r.c.  er.J 

of  *.ock.  ce  i.a wv. 

New  timber  rut  strips  [placed  on  S.E.  gate.  Storm  sewer  built  on  so.  side  tc  stor^ 

New  armature  in  N.E.  gate  motor. 

New  rods  on  chains  of  S.W.  Valve.  Lee*.  5 06*  T  SYsr^n 
removed  capstans  A  replaced  with  another  type  capstans. 

Unwatered  lock,  new  rails  A  wheels  on  all  valves,  new  cup  A  saucer  castings  on 
both  lower  gates,  new  top  section  on  quoin  posts  in  both  up  A  low  Rt.  gates, 
removed  power  cables  to  Lk.  3  from  lock  chamber  and  placed  on  cable  bridge. 
Equalizers  placed  on  both  upper  valves. 

Checker  plates  on  anchor  rod  recesses-lower  end.  New  type  light  covers  placed  on 
motor  boxes.  Painted  all  structures.  Powerhouse  A  shop  two  coats  of  concrete 
paint. 

Gate  spars  replaced  with  heavier  type. 


Upper  end  of  lock  overhauled. 


I 

i 

3_4  -  Unwatered,  new  timbers  lower  gate,  valves  replaced,  culvert  gratings  repaired, 
new  pivots  A  saucers,  light  poles  shortened. 

1945  -  Powerhouse  painted,  new  thrust  bearing  on  1  generator. 

',9it6  -  New  trash  rack  -  power  culvert.  Underpinned  wall  at  E.  end  dam,  cleaned  culvert 
under  upper  end  lock.  Generators  A  turbines  overhauled,  Wicket  machinery  removed 
A  rebuilt.  Water  supply  system  A  toilet  installed. 

I947  -  Valve  motors  reinstalled  above  wall  level,  one  turbine  A  generator  overhauled. 

9^8  -  Valve  mach.  at  lower  end  raised  to  bring  gearing  above  high  W. S. 
x9^9  -  Lock  light  poles  cut  down  to  approved  height.  New  oper.  stand  shelter. 

1952  -  Lower  left  valve  replaced. 

953  -  Unwatered,  lower  sills  replaced  with  angle  iron  up.  sills  repaired,  8"  oak  seal 
on  lower  gates,  all  gates  painted,  all  valves  reconditioned,  new  seating  rails, 
new  chains,  new  Z  bars.  New  walk  on  cable  bridge,  new  walk  on  Rt.  gate,  replaced 
100'  walk,  overhead  gates,  new  steel  ladder. 

.95^  -  Replaced  worn  rub  sticks  on  gates. 

1955  -  Motors  overhauled,  oil  heat  plant  installed  in  shop  A  powerhouse.  Relocated  limit 
switches  for  valve  A  gate  motors.  Lockhouse  remodeled. 

.956  -  New  roof  for  powerhouse,  installed  timbers  on  approach  wall. 
i-95?  -  Oil  furnaces  installed  in  lockhouse  A  powerhouse.  Lock  ladders  rebuilt,  rub 
sticks  replaced.  New  walk  for  cable  bridge.  Limit  switch  panels  replaced. 

L958  -  Poured  80*  of  E.  wall  above  Lk.  A  160'  on  E.  wall  between  Lk.  #2  A  #3. 

1959  -  Contract  U.S.  97,  sills  lowered.  New  gates.  Poured  top  of  E.  wall  above  lock. 

Head  gates  rebuilt,  waterwheel  overhauled. 

1960  -  Replaced  stop  log,  rebushed  anchor  arms,  Up  Rt.  lock  gate.  New  buffer  beam  recess 

New  steel  stairs  on  Up  A  Low  end.  Refaced  700*  approach  wall.  Dismantled  A 
overhauled  Gen.  A  waterwheel.  Replaced  oak  stop  logs. 


I 


« 


K  NO.  2 


F'JLTON 


I 


1  - 

2-3 


|»  - 

1965  - 

hf- 


New  water  line,  New  septic  tank,  New  fuel  tank,  Installed  guard  posts. 

-  Lower  gate  motors  repaired,  waterwheels  inspected  4  repaired.  Powerhouse 
switchboard  rewired.  Gate  machinery  rebuilt.  New  valves,  new  cup  wheels  4 
chain.  Quoin  4  miter  timbers  adjusted  and  new  seal  strips  for  upper  gates. 

New  commercial  power  service,  new  generator  room. 

Powerhouse  machinery  dismantled  4  removed  -  building  razed.  New  parking  lot 
for  three  cars  constructed  on  W.  side. 

Dewatered  for  winter  repairs  -  valves,  rails  4  zees,  gates,  timber  seals. 
Extended  gate  anchor  arms  4  repaired  cone.  Refaced  top  of  lock  wall.  Old 
powerhouse  razed,  roof  placed  over  old  lockhouse  basement.  Rub  sticks  replaced 
on  lower  approach  wall. 


B-t 


i 


TRUCTUHC  10  NO  CANAL  STATION  -  APPRO*  POOL  Cl€V  LlPT/  TUNNEL  SZ/  OUT*  HISTORICAL  NANf  »NJ>  LOCATOR 

CC/HIST  TYPE  STRUCTURE  CENTER  CLNn/OnlTJ  NUhT  NO  SATES  CONTRACT 


STRUCTURE  10  NO  CANAL  STATION  .  ARMO|  POOL  CLCV  LIFT/  TUNNEL  S 1/  ONTO  HISTORICAL  NANE  *N0  LOCATON 

SEC/MIST  Tyre  STRUCTURE  CENTER  (LOn/OnlY)  NIGHT  NO  GATES  CONTRACT 

ns  0002  Tot  30  0  11*1*00  255.0  N64  SIDE  SRILLNAV  BETWEEN  LOCRS  02  t  00 


45  0012  2 o!  3E  0  1105*00  35  HYDRAULIC  CANAL  BUlKMCaO  (SEALCO) 


(HOTlCBt  AfMr 


State  or  New  Yoak 

CONSERVATION  COMMISSION 
Albany 


DAM  REPORT 


Conservation  Commission 


Division  of  Inland  Waters. 


Gentlemen 


I  have  the  honor -to  make  the  following  report  in  relation  to  the  structure  known  M 


This  dam  is  situated  upon  the 


County, 


(State  distance) 


(Up  or  down) 

C>Cri . 4 


is  about 


is  now  owned  by. 


J  (Give  name  and  address  in  (tall) 

id  was  extensively  repaired  or  reconstructed 


and  was  built  in  or  about  the  year. 


during  the  year . . 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of. 


and  the  other  portions  are  built  of . — . . —• 

'  (SUM  whtthtt  at  muonry,  concrete,  auth  or  umbor  with  or  wither*  reck  SB)  _ 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portrait 
of  the  dam  is.  ..  . and  under  the  remaining  portions  such 


foundation  bed  is. 


•  sketch  showing  the  form  and  dimension*  of  a  cross  section  through  the  spliway  or  waste  weir  ef 
wing  the  ease  information  for  a  cross  section  through  the  other  portion  of  the  da*.  Shew  patted 
above  the  streaas  bed,  its  thickness  at  the  top,  and  thickness  at  the  bottom,  as  nearly  as  you  aaa  Isa 


feet.  The  spillway  or  waste' 


.feet  long,  and  the  crest  of  the  spillway  it 


weir  portion,  is  about. 


feet  below  the  top  of  the  dam, 


about. 


The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be  used 
for. drawing  off  the  water  from  behind  the  dam,  are  as  follows:.... 


At  the  time  of  this  inspection  the  water  level  above  the  dam  was 


the  crest  of  the  spillway. 

(Stitt  briefly,  la  the  spars  below,  whether,  in  your  judgment,  this  dim  is  in  good  condition,  or  bid  condition,  describing  particularly 
any  leaks  at  cracks  which  yon  nay  hate  obtested.) 


Reported  by. 


and  numb*-,  P.  O.  Bos  or  R.  P.  D.  route) 


HYDROLOGY 


Figure  C-l  Watershed  -  Oswego  River  Basin 

Figure  C-2  Principal  Drainage  System 

Figure  C-3  Facilities  (Water  Management) 

Figure  C-4  Storm  Pattern  June  20-25,  1972 

Figure  C-5  HEC-1  Derived  Discharge-Frequency  Curve  By 

N.Y.S.D.E.C. 

Figure  C-6  Basin  Model  (HEC-1)  Sub-Basins  and  Sub-Areas 

Figure  C-7  Basin  Model  (HEC-1)  Flood  Routing  System 

Figure  C-8  Calibrated  HEC-1  Results  (June  20-25,  1972) 


Table  1-1  Physical  Characteristics  of  Lakes  in  the  Basin 


Figure  3* — Precipitation  In  New  York,  (Adapted  from  map  furnished  by 

A.  B.  Pack,  Climatologist,  National  Weather  Service,  Ithaca,  New  York.) 
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UOTE:  DISCHARGE  -  FREQUEUCV  CURVE  COU  VERTED  FROM  STAGE  - 

FREQUEUCV  CURVE ,  USIU6  STAGE  -  DISC  NAME  RATIUG  CURVES 
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2  I  I  0  0  f  I  «  f 

HTDROCRAPH  DATA 

IHTOC  IUHC  TAKER  SNAP  TRSDA  TRSPC  RATIO  ISNOU  ISAHE  LOCAL 

I  -I  I47.N  I.M  31M.M  l.N  A. HA  0  I  I 

PRECIP  DATA 


I 

I 


i - rrz - kct - na - m - nr 

I.H  21.91  33. N  47. M  99.N  45.41  72. M  74.  H 

TRSPl  COWUTED  17  THE  PROCRAN  IS  .434 


LOSS  DATA 

iwt  sthr  urn  htiol  chain  strks  rtiok  ststl  cnstl  alsm  rtinp 

I  I.H  I.N  l.N  I.H  I.H  1.11  .91  .19  I.H  I.H 

RECESSION  MU 

STRTR*  141. H  OACSI*  55I.H  RT104T-  1.41 

*  ENI-Of-PERIOO  RON 

».M  HR.HN  PERIOD  RRIN  EICS  LOSS  CONP  8  NO. DA  HR. UN  PERIOD  MIN  EICS  LOSS 


SUN  14.84  11.54  3.31 

(  377.K  244.lt  84.11 


IHtHIHI  HHHIIH  mtHIIII  IHIHHII  limillll 

CONIINE  H7DR0CRRPHS 

4  CONE INED  ROUTE!  AND  LOCAL  FLONS  AT  LOCK  24 

1STA8  ICONP  1EC0N  RAPE  JRT  JPRT  INANE  ISTACE  IAUTO 

zzillllll 


mmmi  tiHiimi  iimhmii 


HTDROCRAPH  ROUT  INC 

5  ROUTED  HTDROCRAPH  TO  LOCK  27  AT  LTONS 


ISTAO 

ICONP 

IEC0N 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

4 

1 

1 

1 

1 

1 

1 

1 

1 

ROUTINC  DATA 

OIOSS 

CLOSS 

4VC 

IRES 

ISANE 

I0PT 

IPNP 

LSTR 

1.1 

t.HA 

I.H 

1 

1 

1 

1 

1 

NSTPS 

NSTDL 

LAC 

ANSKK 

I 

TSK 

STORA 

ISPRAT 

1 

8 

3 

I.IH 

MM 

MM 

1. 

1 

H«HH«  HHHIIH  IHHHHI  lllimilt 

SUI-AREA  RUNOFF  CONFUTATION 

4  LONER  CANARACUAL  LOCAL  INFLOW  VICINITT  OF  LOCK  27  (SUI-AREA  E-21 


ISTAO 

4 

ICONP  IECON  ITAPE 

1  1  1 

JPLT 

1 

JPRT 

• 

INANE  ISTACE  IAUTO 

I  1  1 

IKTOC 

I 

IUHC  TAREA 
-1  118. H 

HTDROCRAPH  MTA 
SNAP  TRSM  TRSPC 

I.H  51M.M  I.H 

RATIO 

MM 

ISNOH 

1 

ISANE 

1 

LOCAL 

1 

SPFE  PNS 

I.H  21  .M 

IISPC  COTfUTEO  IT  THE  PAOCDAH  IS  .434 

PHECIP  DATA 

R4  112  R24 

33.H  47.M  55.M 

R48 

4S.M 

R72 

72.M 

R44 

74.H 

I 

l 


COUP  8 

184787. 

5281.221 


LROPT  STRRR 

8  8.M 

LUSS  MIR 

RLTRR  RTIOL  ERAIN  STWS  RTIOR 

8.80  1.80  8.80  8.80  1.08 

STRTL 

.38 

CNSTL 

.83 

ALSNI 

8.88 

ATI* 

8.08 

RECESSION  DATA 

STRTO>  120.00  QRCSN*  478.80 

RTIOR*  1.48 

0 

NO. DA 

HR.NN  PERIOD 

ERO-OF-PERIOD  FLON 

RAIN  EICS  LOSS  CO*  0  NO. DA 

HR.NN 

PERIOD 

RAIN 

EICS 

LOSS 

SUN 

14.84 

11.34 

3.38 

I  377.11  294.11  ««.)( 


HHIIIill  HHHHII  IIHIHIII  HHHHH 

COM  IK  HIDROCRAPHS 
7  COMOIHCD  MB  LOOM.  FUNS  AT  LOCK  27 

[STM  ICO*  IEC0N  ITflPE  JPIT  JPRT  MAW  ISTACE  I  AUTO 

420000180 


HHHHH  HMHMM  HHHHH  HHHHH 

SUD-AAEA  RUNOFF  CO*UTATION 

0  LOCAL  FLOW  E-3  (AREA  LOCAL  TO  BARGE  CANAL  E-29  TO  E-271 

I  STM  ICO*  IECQN  1TAPE  JPLT  JPRT  INANE  ISTACE  (AUTO 

I  A 


3 

8 

8  8 

8 

8 

1 

HTDROCRAPH  DATA 

IHTDC  1UHC 

TAREA 

SIMP 

TRSDA  TRSPC 

RATIO 

ISNON 

I  SANE 

I  -t 

51.88 

8.80 

3188.88  8.88 

8.888 

8 

1 

PRECIP  DATA 

SPFl 

PRS 

14 

R12  R24 

RID 

R72 

R94 

8.88 

21.38 

33.08 

47.88  33.88 

45.88 

72.88 

74. 00 

TRSPt  CONPUTED  DT  TIE  PROCRAN  IS 

.934 

LOSS  DATA 

LROPT  STRKR  ULTRA  RTIOL  ERAIN  STARS  RTIOR  STRTL  CRSTL  ALSNI  ATI* 

I  f.N  I.M  l.M  «.N  I.M  1 .11  .31  .13  I.M  MR 


RECESSION  DATA 

STAT0>  1M.M  0RCSN=  211.11 


RTIOR-  1.40 


I  ENO-OF-PERIOD  FLON 

NO. DA  NR.NN  PERIOD  RAIN  EICS  LOSS  CO*  0  NO. DA  HR.NN  PERIOD  RAIN  ETCS  LOSS 


SUN  14.84  11.34  3.30 

I  377. H  294. H  84.11 


•HtHtttt 

HTDROCRAPH  ROUTING 


CO*  0 

147318. 

4171.381 


CO*  fl 

43133. 

1842.181 


9  ROUTED  FLON  E-3  TO  LTONS  (NODE  4) 


JttT  I  KMC  ISTACE  IAUTO 

I  I  I  I 

IMP  ISII 

I  I 

TSK  SIMM  I  SPRAT 

•.IN  0.  I 


IHHHW  HHHHH 


JPRT  INAK  ISTACE  IAUTO 

I  I  I  I 


IWHHII  tttiHtHt 

SUI-AREA  RUNOFF  COMPUTATION 
II  CANANOAICUA  LAKE  INFLOW 

ISTAQ  ICONP  IEC0N  [TAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


1 

0  0  0 

0  0 

1 

0 

0 

IHTDC  IUHC  TAREA 

1  -1  184.10 

HTDROCRAPH  DATA 
SNAP  TRSDA  TRSPC 

0.00  StM.OO  0.00 

RATIO  ISNOM 

0.000  0 

ISAM 

l 

LOCAL 

0 

SPFE  PNS 

0.00  21. SO 

TRSPC  COMUTED  IT  THE  PROCRAM  IS  .934 

PRECIP  DATA 

RA  RI2  R24  R48  R72  R94 

33.00  47.01  55.10  A5.M  72.00  74.00 

LOSS  SATA 

LROPT  STRKR  DLTKR  RTIOL  EMIN  STRKS  RTIOK 

0  0.00  0.00  1.00  0.00  I.M  1. 10 

STRTL  CNSTL 
1.25  .03 

ALSNI 

0.00 

RTIM 

I.M 

STRTO- 

RECESSION  DATA 

300.00  0RCSN=  1000.00 

RTI0R=  1.A0 

1 

MO. DA 

M.NN  PERIOD  RAIN  ETCS 

ENI-OF-PERIOD  FLOU 

LOSS  COM  0  NO. DA  HR.M  PERIOO 

RAIN 

EICS 

LOSS 

COMP  0 

SUM 

14.0A  12.00 
(  377.11  305.11 

2.84  252491. 

73.1 1  7151.41) 

HHHHH  tHIHIHI  HHHHH  IHHHHI 

HTDROCMPH  ROUT  INC 

12  CANANMICUA  LAKE  OUT  FLOU  USINC  MODIFIED  PULS  METHOD 

ISTAO  ICONP  IEC0N  ITAPE  JPLT  JPRT  INAK  ISTACE  IAUTO 

♦  >  »  •  I  I  1  I  I 

ROUTINE  MTA 


I 


ISTAO  ICONP  IEC0N  ITAPE  JPLT 

A  1  0  0  0 

ROUT  INC  MTA 

CLOU  AVC  IKS  ISAM  101 T 

0-000  0.00  0  I  0 

ISTPS  NSTDL  LAC  RHSKK  1 

0  5  2  0.000  0.000 


IHHHHI  HHHIHI 

CONIINE  HTDROCAAPHS 
|  10  COMOINE  FLOWS  AT  NODE  A 

'  ISTAQ  ICO*  IEC0N  ITAPE  JPLT 

A  2  0  I  • 

T 

HtIHWfl  HHHHH  HHHHH 


HHHHH 


7 


STOMK 

OUTFLOW 


cww 

MVt, 

BANT- 

tori 

■~rnr 

IblM 

4.444 

4.H 

i 

1 

4 

4 

4 

NSTPS 

NSTSL 

LAC 

MSXK 

I 

TSK 

STONA 

ISPRAT 

4 

4 

4 

4.444 

4.444 

4.444 

SIAM. 

4 

tl7H.ll 

212SM.M 

54.M 

UM.H 


213M.M 

3I94M.M 

H.H 

2443*4.44 


319H.H  425M.M  531H.M  A37N.N  743M.M  849M.M  955M.M  14*144.44 

94.14  54. M  2M.M  4H.N  14H.H  I5A4.M  2254.44  3144.44 


HIDROCRAPH  ROUT  IK 


13  ROUTE!  OUTFLOU  TO  FLINT  CREEK  NOUTH 


ISTA8 

ICONP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

5 

1 

4 

4 

4 

4 

1 

4 

4 

ROUTIK  DATA 

oioss  aoss 

AVC 

IRES 

[SANE 

IOPT 

IPRP 

LSTR 

4.4  4.4M 

4.M 

4 

1 

4 

4 

4 

NSTPS 

NST0L 

LAC 

ANSKK 

1 

TSK 

STORA 

ISPRAT 

4 

12 

5 

1.444 

4.4M 

4. DM 

4. 

4 

4iS<zii<«#  r  "  Pi  'r»K2<!<r<'  r 

*.z<t<:<r  i 

>  '4  i 

:<zi*.:i 

:t  P 

'  '«z<«01J*i 

"  f  P  '  »  '  SUD-AREA  RUNOFF  CONFUTATION 

14  FLINT  CREEK  INFLOW  A-2 

ISTAt  I COW  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


5 

4  4  4 

4 

4 

1 

4 

IHTOC  IUW 

1  -I 

TMCA 

142.44 

HTOROCRAPH  DATA 
SNAP  TRSDA  TRSPC 

RATIO 

4.4H 

I  SNOW 

4 

ISAHE 

1 

LOCAL 

4 

SPFE 

4.44 

PNS 

21.54 

PRECIP  OATA 

M  RI2  R24 

33.M  47  .M  55. M 

R48 

45. M 

R72 
72. N 

R94 
74. M 

TRSPC  COWUTED  IT  THE  PROCRAH  IS  .934 

LOSS  DATA 

LROPT  STRXR  XTKR  RTIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSNI  RTIHP 

4  4.H  4.N  I.H  4.H  4.H  I.H  .54  .  44  4.H  4.H 

RECESSION  DATA 

STRTQ:  94.44  QAC$N=  2444.444  RTIM-  1.44 

4  EN»- OF - PER  1 00  FLOW 

NO. DA  HR.NN  PERIOD  RAIN  EICS  LOSS  COHO  HO.DA  HR.NN  PERIOD  RAIN  EICS  LOSS  COMP  0 


SUN  14.84  11. H  3.78  133487. 

(  377.1  (  281.1  1  94.1  (  377M3I 


tlMWMM 


(IIIIHHI 


HMHKH 


COMIC  HIDtOCMPMS 


I 


IS  COMIC  MUTED  CANAMAICUA  OUTFLOHS  «M  FLINT  CD  ICLOHS 

1STM  I  COM  IECM  I  WE  JPLT  JPRT  IMC  ISTACE  I  AUTO 


HHHHH  IftIHHM  KHHHH  HHIHIH 

HTKOCMPH  ROUT  I  AC 
It  OUTLET  ROUTED  TO  LOCK  27 


ISTM 

(COM 

IECON 

1TAPE 

JPLT 

JPRT 

INANE 

ISTACE 

I  AUTO 

St 

1 

1 

1 

1 

1 

1 

1 

1 

ROUT  INC  DATA 

OLOSS 

CLOSS 

Art 

ICS 

ISAAC 

I0PT 

IPM 

LST8 

1.1 

l.M 

l.M 

1 

1 

1 

1 

1 

NSTPS 

NSTOL 

LAC 

AltStt 

, 

TSK 

STORA 

ISPRAT 

1 

7 

3 

l.M 

l.M 

l.M 

1. 

1 

tfMMfttt  HIIHHH  IMtMtMt  MHtMttt  HHHIIH 

SU8-AREA  RUNOFF  COMUTATION 
17  OUTLET  LOCAL  FLOW  A-3 

ISTM  I  COM  IECON  IT  APE  JPLT  JPRT  INAK  ISTACE  IAUT0 


St 

1  1  1 

1 

1 

1 

1  1 

IHTDC  IUNC 

1  -1 

TAAEA 

1SS.M 

HTOROCRAPH  DATA 
SNAP  TRSIA  TRSPC 

l.M  S1M.M  l.M 

RATIO 

l.M 

ISNOtl 

1 

I  SAC 

1 

LOCAL 

1 

SPFE 

PITS 

PRECJP  DATA 

Rt  112  R24 

R48 

R72 

Mt 

D.M  21. SD  33.DD  47.M  SS.M  tS.il  72.M  74.M 

TRSPC  COMUTED  IT  THE  P  ROWAN  1$  .834 

LOSS  DATA 

LROPT  STRKR  DLTKR  RTIOL  EMIN  STRKS  RTIOK  STITL  CNSTL  ALSH1  RTIHP 

I  D.M  f.M  I.M  D.M  D.N  l.M  ,tl  .It  «.M  Mf 

RECESSION  DATA 

STRT0=  15I.M  0RCS»=  2M.M  RTIOR--  l.tl 

•  EO-OF-PERIOD  FLOU 

M.DA  HR. AN  PERIOD  MIN  EICS  LOSS  COM  0  NO. DA  HR.NN  PERIOD  RAIN  EICS  LOSS  COM  0 


SUN  14.84  ll.lt  3.81  187l7t. 

(  377,11  281. 1(  87.11  53M.23) 


AMAMfHI  IHUHIH  HHHOH  IIHHIIII  tlHHIHI 

COMIC  NTDMCMPNS 

ID  COMIC  LOCAL  FLON  A-3  MtTM  FUM  AT  LOCK  27 


I$TM  ICONP  1ECM  ITAPE  JPU  JPRT  INANE  ISTACE  IM1T0 

»  2  f  I  I  •  I  I  f 


HHHMH 
NTOROCBAPH  ROUT  IK 


11  mill  OUTLET  TO  CANAL 


1STA0 

ICON 

IEC0N 

ITAPE 

JPU 

JPRT 

INANE 

ISTACE 

IAUTO 

4 

1 

I 

0 

1 

« 

1 

1 

I 

ROUTINC  DATA 

OIOSS 

CLASS 

AVC 

(RES 

ISABE 

I0PT 

IPRP 

LSTR 

1.1 

I. HI 

I.N 

1 

1 

I 

1 

0 

NSTPS 

NSTOL 

US 

ABSKK 

I 

TSK 

STORA 

ISPRAT 

« 

1 

0 

I.ON 

I.IM 

I.ON 

1. 

0 

IHIHHII  HHMIII  IIHHIMI  IIIIHHII 

coniine  htjrocraphs 

20  CONIINE  FLOW  AT  ilOUTin  FLOW  ♦  E-l.  E-2r  E-3) 

1ST AO  I COBP  IEC0N  (TAPE  JPU  JPAT  I HARE  ISTACE  IAUTO 

*  2  I  I  I  I  1  I  I 

mtmtil  IHIHMII  HHIHHI  IHHHIII 

HTBROCRAPH  ROUTINC 

21  ROUTE  FLOWS  AT  LOCK  27  TO  NOSE  8 


ISTAA 

ICON 

ICCQN 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

8 

l 

0 

• 

i 

1 

1 

1 

0 

ROUTINC  DATA 

OLOSS 

CLOSS 

AVC 

IRES 

ISABE 

I  OPT 

IPRP 

LSTR 

1.0 

I.ON 

O.N 

0 

1 

0 

0 

0 

NSTPS 

NSTOL 

LAC 

ABSKK 

I 

TSK 

STORA 

ISPRAT 

0 

8 

3 

I.ON 

I.ON 

I.ON 

0. 

0 

MMfMMt  HHMM«  UMHHH  (HHHHI 

SUI-AREA  RUBOFF  COBPUTATIOR 
22  LOCAL  INFLOW  LOCK  27  TO  LOCK  24  (E-41 

1STAQ  I COBP  IEC0N  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


HTOROCRAPH  DATA 

IHTOC  IUW  TABU  SNAP  TRSM  TRSPC  RATIO  I  SNOW  I  SANE  LOCAL 

1  -I  01. N  f.N  JIN. Of  f.N  I  NI  0  1  I 


SPFE  PBS 


PRECIP  OATA 

R1Z  R2I  MS  *72 


TISPC  COMUTEI  II  INC  PAOCRM  IS  .134 


LOSS  MU 

lmpt  snu  urn  rtiol  emu  stars  rtiok  strtl  cmstl  alsmi  rtim 

I  I.M  I.N  l.M  «.M  I.M  l.M  .SR  .14  I.H  I.M 

RECESSION  Mil 

STRT0--  1M.M  RRCSR*  344.  H  RT10R-  1.41 

I  EHTOF-PERIO#  FUJI 

RI.M  NR.RN  PEI  1 00  MIR  EICS  LOSS  COM  I  RO.M  HR.  IN  PERIOD  MIR  EICS  LOSS  COM  I 


SUN  14.84  11.18  3.78  Ilf 111. 

(  377.1 (  281.1 (  44. I (  3171.441 


tM4M4M4  IIHHHII  it********  **********  ********** 


HIDROCRAPH  ROUT  IRC 
23  ROUTE  FUNS  AT  LOCK  24  TO  RODE  8 


I  STAR 

ICOM 

IEC0R 

[TAPE 

JPLT 

JP8T 

INANE 

ISTACE 

I  AUTO 

•8 

1 

1 

1 

1 

1 

1 

1 

1 

ROUTING  MTA 

OIOSS 

CLOSS 

A  VC 

IRES 

ISARE 

I  OPT 

IPRP 

LSTR 

l.l 

l.M 

I.H 

1 

1 

1 

1 

1 

RSTPS 

RSTN. 

LAC 

ms«< 

1 

TSK 

STORA 

ISPRAT 

1 

2 

1 

l.M 

l.M 

l.M 

1. 

1 

**********  **********  **********  »****«•»**  ********** 

HIDROCRAPH  ROUT  INC 
25  ROUTE  FLOHS  AT  ROK  8  TO  RODE  II 


ISTAt 

ICOM 

IEC0R 

ITAPE 

JPLT 

JPRT 

IMRE 

ISTACE 

I  AUTO 

11 

1 

1 

1 

1 

• 

I 

1 

1 

ROUTING  MTA 

OIOSS 

CLOSS 

AW 

IRES 

ISAM 

I0PT 

IPM 

LSTR 

l.l 

l.M 

I.H 

1 

1 

1 

1 

1 

KTPS 

RSTIH. 

LAC 

MSM 

I 

TSK 

STORA 

ISPRAT 

1 

5 

2 

l.M 

l.M 

l.M 

1. 

1 

••«»**«(•  ******  *•«•  **********  **********  ********** 


4-  v 


mi 


- ww  Murt  iwovTrrn* 

14  LOCAL  FLOV  KTAED  LOCK  24  AM  LOCK  29  IE-91 

1ST  AQ  1C0HP  IECON  ITAK  JPLT  JPRT  INANE  ISTACE  IAUT0 

0  0  0  0  0  0  I  0  0 


0 

0 

0 

0 

0 

0 

1 

0 

•••* 

HTDROCRAPH  DATA 

1 

IHTDC  IUHC 

TAAEA 

SNAP 

TASOA 

TASK 

RATIO 

ISNOU 

I  SANE 

LOCAL 

l  -1 

11.00 

0.00 

9100.00 

O.N 

0.000 

0 

I 

0 

PNECIP 

DATA 

SPFE 

PNS 

R4 

R12 

R24 

148 

R72 

894 

1.00 

21.90 

33.00 

47.00 

99.00 

49.00 

72.00 

74.00 

TASK  COMPUTES  IT  THE  PROCRAN  IS  .034 

LOSS  DATA 

LROPT  STM  DLTKA  RTIOL  ERA  IK  STRKS  STICK  STRTL  CHSTl  ALSMI  ST  IMP 

0  0.00  I.N  1.00  0.00  I.M  1.00  .  90  .  04  I.M  0.00 

SECESSION  DATA 

STRTO*  00.00  8RCSN=  00.00  STI0R>  1.40 

I  EN0-0F-PERI00  FLOH 

HO. DA  HR. AM  PES100  RAIN  ETCS  LOSS  COMP  0  HO. DA  HA.HN  PERIOD  RAIN  ETCS  LOSS  COMP  0 


SUN  14.04  It. 10  3.78  Z327S. 

I  377.11  201. )(  04. II  490.07) 


HIHIIHI  IHIMHil 

HTDROCRAPH  ROUTINC 
27  ROUTE  INFLOW  E-9  TO  NOOE  10 


ISTAO 

ICONP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

10 

1 

0  0 

ROUTINC  DATA 

0 

0 

I 

0 

OLOSS 

CLOSS 

AVC 

IRES 

ISAAC 

I0PT 

IPHP 

LSTR 

0.0 

0.000 

O.N 

0 

1 

0 

0 

0 

NSTPS 

KSTOL 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

0 

2 

0 

0.004 

OHO 

0.0H 

0. 

0 

IHMIHI  (UtmiM  HHHHIi 

CONIINE  HTDROCRAPHS 
20  CONIINE  ROUTED  FUN  UITH  FLOH  AT  NODE  10 

ISTAO  ICONP  IECON  ITAK  JPLT  JPRT  INANE  ISTACE  IAUTO 

10  2  0  0  I  I  1  0  0 

HHHHH  HHHHII  IIHHIHI  HHHHII 

HTDROCRAPH  ROUTINC 

20  ROUTE  FUNS  AT  NOOE  10  TO  N0K  IS 


I 


•’mr- 

—iiwr' 

mar — 

“Tfcr- 

jrwr 

mac  nnRtr 

IS 

t 

1  1 

ROUT  INC  DATA 

i 

• 

i 

1 

SLOSS 

CLOSS 

AVC 

IRES 

ISANE 

I0PT 

IPNP 

LSTR 

I.D 

I.Mt 

l.M 

1 

1 

• 

1 

1 

NSTPS 

NSTIL 

LAC 

ARSNK 

, 

TSK 

STORA 

ISPRAT 

1 

3 

2 

•  DM 

I.MD 

I.MI 

1. 

1 

•MAHtllt  UHtHW  HIIHIIH  tHtMMtt  IMtHttM 

SUI-AREA  RIMOFF  COUPUTflT  I0M 
31  LOCAL  Iff  LOU  l-J  INTO  KEUKA  LAKE 

ISTM  I  COUP  IEC0N  ITAPE  JPLT  JPRT  INANE  I  STALE  IAUTO 


It 

1  1  1 

1 

1 

1 

1 

IHTDC  I  INK 

1  -1 

TAREA 

183.M 

HTDROCRAPH  DATA 
SNAP  TRSDA  TRSPC 

l.M  31M.M  l.M 

RATIO 

I.MI 

ISNON 

1 

ISANE 

1 

LOCAL 

1 

SPFE 

l.M 

PIIS 

21.51 

PRECIP  DATA 

R4  112  R24 

33. M  47.11  55. H 

R48 

45. M 

R72 
72. M 

R96 

74.  M 

TASPC  CONFUTED  IT  THE  PROCAAH  IS  .934 

LOSS  DATA 

LDOPT  STAKR  BLTKfi  RTIOL  EMIN  STUNS  ATI  OK  STRTL  CNSTL  ALSHI  RT  IMP 

I  f.M  I.N  1.11  I.N  I.M  t.M  1.51  .13  l.M  I.N 

RECESSION  DATA 

STRTQ:  1N.N  ORCSN-  8M.H  RTI0R=  l.M 

«  END-Of-PERIOO  FL04I 

NO. DA  HR.NN  PERIOD  RAIN  ETCS  LOSS  CONP  0  NO. DA  HR. HR  PERIOD  RAIN  EICS  LOSS  CONP  Q 


SUN  14.84  11.79  3.17  Z428I2. 

(  377.) I  299.) (  78.1(4875.471 


tfKMim  MHMttit  HtlHIIII  HIHHIH  HHHHII 


HTDROCRAPH  ROUT  INC 

31  KEUKA  LANE  OUTFLOW  U/  NOOIFIED  PULS 


1STA8 

I  CONP 

I  EC  ON  ITAPE  JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

11 

1 

1  1  1 

ROUTINC  DATA 

• 

1 

1 

1 

8L0SS 

CLOSS 

AVC 

IRES  ISAIC  I OPT 

IPNP 

LSTR 

l.l 

MM 

l.M 

1  1  1 

1 

1 

NSTPS 

NSTX 

LAC  ANSKK  I 

TSK 

STORA 

ISPRAT 

1 

• 

1  I.MI  I.MI 

I.MI  147MI. 

1 

STORACE 

II7IM.N 

I295M.M 

141MI.M 

I53SM.M  172M4.M 

I78MI.M 

I9IMI.M 

214 Mf.M 

217IAI.M 

l.M 

328551.11 

OUTFLON 

I2I.N 

321. M 

443.M 

331. M  575.M 

47I.M 

891.11 

1131. M 

1471. M 

l.M 

I24IM.M 

miHHH 


HHHUH 


HI 


HIIHIHI 


HHHHH 


HTOROCRAPH  ROUT  INC 


32  ROUTE  KEUKA  LAKE  OUTFLOWS  TO  12 


ISTAQ 

ICONP 

IECON 

ITAFE 

JPLT 

JPRT 

INANE 

ISTACE 

I  AUTO 

12 

1 

1 

1 

1 

1 

t 

1 

4 

ROUTING  DATA 

QLOSS 

CLOSS 

AVC 

IRES 

ISAAC 

10PT 

IPNP 

LSTR 

f.l 

4.444 

I.H 

1 

I 

1 

• 

1 

NSTFS 

NSTDL 

LAC 

AHSKK 

1 

TSK 

STORA 

ISPRAT 

1 

4 

2 

I.IH 

4.444 

1.444 

1. 

1 

MttMMM  MMHHII  HHHHH  WIIIHII  IHIHIHI 

SUR-AREA  RUNOFF  CONFUTATION 
33  SENECA  LAKE  INFLOWS  1-2 

I  STAR  1C  OAF  IEC0N  ITAFE  JPLT  JFRT  INANE  ISTACE  1AUT0 


12 

4  4  4 

« 

4 

1  4 

IHTDC  IU44C 

l  -1 

TAREA 
524. H 

HTDROCRAPH  DATA 
SNAP  TRSDA  TRSFC 

4.H  5144.44  4.H 

RATIO 

4.444 

1SN0U 

4 

ISANE  LOCAL 

1  4 

SFFE 

PNS 

PRECIP  DATA 

R4  R12  R24 

R48 

R72 

m 

I.H  21.51  33. H  47.44  S5.fi  45.  M  72.fi  74.H 

TRSFC  COCUTED  IT  THE  PROCRAN  IS  .434 

LOSS  DATA 

LROPT  STRKR  OLTKR  RTIOL  ERA IN  STNKS  RTIOK  STRTL  CNSTL  ALSNI  RTINF 

i  i.ff  i.N  l.N  i.ff  I.H  I.H  .51  .13  I.M  Mi 

RECESSION  OATA 

STRTQ-  544. M  ARCS*  2844.44  RTIOR-  1.44 

I  ENO-OF -PERIOD  FLOW 


NO.OA  HR.NN  PERIOD  RAIN  EICS  LOSS  CONP  D 

N0.06  HR.NN  PERIOD 

RAIN 

EICS 

LOSS 

CWP  0 

SUN 

14.14 

12.52 

2.34 

74II9I. 

(  377. )  (  318. H  59.1 (2144'. 991 

tHHIHH  HHHHH  HHHHH  HHHHH  tHIlHHI 

CONIINE  HTORQCRAPHS 

34  CONIINE  LOCAL  FLON  1-2  ANI  ROUTED  KEUKA  LAKE  OUTLET  FLOWS 

ISTAQ  ICONP  IEC0N  ITAFE  JPLT  JFRT  INANE  ISTACE  IAUT0 

12  2  I  f  I  I  I  I  I 

M4IHMH  HHHHH  HHHHH  HHHHH  IttIHHH 


UVnOArDAOU  PfltlTllir 


SUM  14.84  11. 54  3.31  3133*. 

(  377. KZ44.H  *4.1(1454.171 


T 


MtlHIttl  HHIHIII  •ttIMIMi  tHIHHH  ttMMttH 

C0MI1ME  HTDROCRAPHS 

38  CONIINE  MUTED  SEKCA  LUKE  OUTFLOH  MD  LOCSl  FLU  1-4 

[STM  I COMP  1EC0M  (TAPE  JPLT  JPRT  I DANE  ISTACE  [AUTO 

13  Z  «  I  I  I  1  i  I 

HHHHII  MtMRMM  **##«*»«*  IIHMilll  IttHfttil 

HTDROCRAPH  ROUTINC 


34  MUTE  HTDROCRAPH  TO  14  (CATUCA  LAKE  INFLOUI 


ISTM 

ICOMP 

IEC0M 

(TAPE 

JPLT 

JPRT 

INANE 

ISTACE 

1AUT0 

14 

1 

1 

1 

1 

1 

1 

1 

1 

ROUTINC  DATA 

OLOSS 

CLOSS 

AVC 

IRES 

(SAME 

10PT 

IPMP 

LSTR 

l.l 

I.MI 

I.M 

1 

1 

1 

1 

1 

NSTPS 

ISTDL 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

1 

i 

Z 

I.MI 

I.MI 

Mil 

1. 

• 

•HtWtHt  IIMMftt*  ttftHtttft  tHIHtUI  (Hllltll 

SUB-AREA  RUNOFF  C0MPUTAT10H 

4*  LOCAL  IRFLU  1-3 

I STM  I  COMP  IEC0K  [TAPE  JPLT  JPRT  THAME  ISTACE  1AUT0 


14 

1  1  1 

1 

1 

1 

1 

IHTDC  IUHC 

I  -1 

TMEA 

34.11 

HTDROCRAPH  DATA 
SNAP  TRSM  TRSPC 

I.M  5IM.M  Ml 

RATIO 

MM 

I  SHOW 

• 

[SANE 

1 

LOCAL 

1 

SPFE 

PMS 

PRECIP  DATA 

R4  RIZ  RZ4 

R48 

R7Z 

R94 

*.M  21.5#  33. M  47. N  53.M  45.11  7Z.M  74. M 

TRSPC  COMPUTED  BT  THE  PROCRAM  IS  .434 

LOSS  DATA 

LROPT  STRUT  DLTKR  RTIOL  ERAIM  STRKS  RT10K  STRTL  CHSTL  ALSMI  RTIMP 

I  I.M  Ml  l.M  I.M  I.M  Ml  .31  .15  I.H  I.M 

RECESSION  DATA 

STRTO'  IZ.M  8RCSN=  ZM.il  RTIOR-  1.41 

•  EMD-OF-PERIOO  FLOW 


MO. DA  HR. AN  PERIOD  RAIN  E1CS  LOSS  COMP  0 

NO. DA  HR.MN  PERIOD 

RAIN  EICS 

LOSS 

CONP  0 

SUN 

14.84  11.34 

3.31 

4797Z. 

1  377.1  (  Z44.K 

84.)  ( 

1356.421 

1 


3$  SENECA  LAKE  OUTFLOWS  -  HODIFIED  PULS  NETHOO 


ISTAO 

I  COMP 

IEC0N 

[TAPE 

JPLT 

JPRT 

INANE 

ISTACE 

[AUTO 

12 

JL 

* 

1 

t 

1 

I 

f 

1 

-  - - 

ROUT  INC  DATA 

0L0SS 

CLOSS 

AVC 

IRES 

ISAME 

10PT 

IPNP 

LSTR 

1.1 

I. Ml 

I.M 

1 

l 

• 

1 

1 

NSTPS 

NSTX 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

f 

1 

1 

I.Mf 

I.Mf 

f.Mt  534IM. 

1 

STORACE  372IM.I>a  414AM.M  454AM. M  SHM.H  M3Ht.ll  584MI.M  43MM.M  45AMI.M  474MA.M  72MM.fl 

SIMM. At  IZIMM.M 

OUTFLOW  7M.M  7M.N  7M.M  7M.tA  7M.M  7M.M  7M.M  IMt.ll  3IAa.M  3fM.lt 

ISMA.ia  77Mt.lt 


>«<  tttIHIItt  IIHIIHM  HMHtMt 


HTDROCRAPH  ROUTING 

34  SENECA  LAKE  OUTFLOWS  ROUTED  TO  13 


ISTAO 

ICOMP 

1ECON 

IT  APE 

JPLT 

JPRT 

INANE 

ISTACE 

I  AUTO 

13 

t 

1 

1 

1 

1 

1 

1 

1 

ROUTING  DATA 

OLOSS 

CLOSS 

AVC 

IRES 

I  SANE 

IOPT 

IPNP 

LSTR 

f.f 

I.Mf 

I.M 

1 

l 

1 

1 

1 

NSTPS 

NSTDL 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

I 

2 

1 

MM 

I.Mf 

I. Ml 

1. 

1 

IHIHilll  HMHHH  HliHtlll  tMtUittl 

SUi-AREA  RUNOFF  COMPUTATION 

37  LOCAL  INFLOW  8-4 


ISTAO  I  COUP  IEC0N  (TAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 


13 

1  1  1 

1 

• 

1  1  I 

IUHC 

-l 

TAREA 
31.  M 

HTOROCRAPM  DATA 
SNAP  TRSOA  TRSPC 

I.M  51N.M  Ml 

RATIO 

f.Mt 

I  SNOW 

• 

ISANE  LOCAL 

1  1 

SPFE 

I.M 

PUS 

21.51 

PREC1P  DATA 

RA  R12  R24 

33. M  47.M  55. M 

R4D 
45. M 

R72 
72. M 

R14 

74. M 

TRSPC  COIfUTED  IT  THE  PROCRAM  IS  .334 

LOSS  DATA 

LROPT  STRXR  DLTKR  RTIOL  ERAIN  STRXS  RTIOK  STRTL  CNSTL  ALSHI  RTINP 

1  f.M  f.M  I.M  f.M  t.M  I.M  .St  .15  f.fl  f.M 

RECESSION  DATA 

STRT0«  12. M  ORCSR:  2M.M  RTIOR'  1.41 

f  ENI-OF-PERIOD  FLOW 

Rt.M  HR.NN  Pain  RAIN  EICS  LOSS  COMM  NO. DA  HR.NN  PERIOD  RAIN  EICS  LOSS  COMP  0 


Hiimm 


HHHHK  IHIHtHI 

CONIINE  HTDROCRAPHS 
<1  CONIINE  FUN  8-5  NITH  ROUTED  FUN 


I  STM  1C0NP  IEC0N  ITAPE 

14  l  I  • 


IIHHHH 


JPIT 

I 


JPRT 


INANE  ISTACE  IAUI0 

I  I  I 


IHHMil 


HtIHIIH  IIHHIHI  »»»»»»«*** 

SUB-AREA  RUNOFF  CONFUTATION 
42  CATUCA  LAKE  INFLOW  1-3 

(STAR  ICONP  IEC0N  ITAPE  JPLT 


14 

1 

1 

1 

1 

HTDROCRAPH  DATA 

IHTOC  1UHC 

TMEA 

SNAP 

TRSDA 

TRSPC 

RATIO 

1  -1 

782. M 

l.M 

5IM.II 

l.M 

I.IM 

PRECIP 

DATA 

SPFE 

PNS 

R4 

R12 

R24 

R48 

I.M 

21.51 

33. M 

47. M 

55. M 

45. M 

JPRT  INANE  ISTACE 

I  1  I 


I  AUTO 

I 


R7Z  m 


TRSPC  COWUTED  IT  THE  PtOCRAN  IS  .134 


I0SS  DATA 

LROPT  STRM  DLTNR  ATIBL  EMIN  STMS  IT  ION  STATE  CNSTL  ALSNl  RTINP 

I  I.M  I.M  l.M  t.N  f.H  I.M  .31  -13  IN  I.M 

RECESSION  DATA 

STRTD=  lfM.M  8RCSN*  17M.M  RTI0R=  1.41 

,  END-OF -PERIOD  FION 

NO. DA  HR.NN  PERIOD  RAIN  EICS  LOSS  CONP  I  NO. DA  HR.IN  PERIOD  RAIN  EICS  LOSS 


CONP  0 


SUN  14.84  12.52  2.34  1*81195. 

(  377.11  318. )(  51.) (31414.131 


•IIWIIH  IIHHHH  ItHtMtll 

CONIINE  HTDROCRAPHS 
43  CONIINE  LOCAL  INFLOW  B-3  AND  ROUTED  FLON 

ISTM  ICONP  IEC0N  ITAPE  JPLT 

14  2  I  •  • 


JPRT 

I 


INANE  ISTACE  IAUTO 

I  I  • 


IIHHIHI  IIIIMMII  MHMMM 

HTDROCRAPH  ROUTINE 

44  CATUCA  LANE  OUTFLOW  -  UNIFIED  PULS 


HHHHII 


IIHHHH 


ISTAO  ICONP  IEC0N  ITAPE 


14 


1 


JPLT 

I 


JPRT 

f 


INANE  ISTACE 

I  I 


IAUTO 

I 


J 


Tmw — rear  atm  nun — am — arm — tame  -rerun — ntmr 


16 

1  1  1 

1 

1 

1  1  I 

IHTK  IUHC 

1  -t 

TAREA 

If  I.M 

HIDROCRAPH  OATA 
SNAP  TRSDA  TRSPC 

I.M  SIM.M  I.M 

RATIO 

I.IM 

ISMOU 

1 

ISAME  LOCAL 

1  1 

SPFE 

PHS 

PRECIP  DATA 

R6  RI7  R74 

R«8 

R7Z 

R96 

f.M  71.51  33.11  47.  M  55.M  65.41  77.  H  74.N 

TRSPC  COMPUTED  IT  DC  PROCRAN  IS  .434 


LROPT  STRKR 

I  I.N 


LOSS  DATA 

OLD#  RTIOL  EMIN  STRKS  RT10K 

Ml  I.M  4.44  I.M  l.fl 


STRTL  CNSTL  ALSMI  RTINP 

.SI  .16  I.M  I.M 


RECESSION  DATA 

STRT0=  144.44  0RC$N=  411.14  RTI0R=  1.61 


I 

NO.OA  NR.NN  PERIOI 


EN0-0F -PERIOD  FLON 

MIN  EICS  LOSS  COMP  0  NO. DA 

HR.HN  PERIOD 

RAIN  EICS 

LOSS 

conp  a 

SUN 

14.86  11.18 

3.78 

277591. 

(  377.1 (  781.11 

96.1(6444.631 

4444444444  IHIHIHI  4444444444  HHHIIH 

HTMOCRAPH  ROUTING 
41  ROUTE  LOCAL  FLON  E-6  TO  NODE  10 


ISTAO 

ICONP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUT0 

II 

I 

1 

• 

1 

1 

1 

1 

1 

ROUTING  OATA 

0L0SS 

CLOSS 

AW 

IRES 

ISAAC 

I0PT 

IPNP 

LSTR 

l.l 

I.IM 

I.M 

1 

I 

1 

1 

1 

NSTPS 

NSTOL 

LAC 

M 

l 

ISA 

STORA 

1SPRAT 

1 

7 

1 

I.IM 

I.IM 

I.IM 

1. 

1 

4444444444  MHHIHI  HHHHH  HIIHIIII  IHIIIHH 

CONIINE  HTDROCRAPHS 

31  CONIINE  ROUTED  FLON  N 7  FLON  AT  NODE  ID 

ISTAO  I COUP  IEC0N  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 

10  7  I  I  I  I  l  |  | 

4444444444  IIHHIHI  IHIHIIII  4444444411  4444444444 

SUI-AREA  RUNOFF  COMPUTATION 
SI  HEAD  0NASC0  INFLON  C-l 

ISTAO  1C0MP  IEC0N  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 

17  I  I  I  I  I  I  I  I 

HTMOCRAPH  OATA 


i 


/ 


- mnc — mb — nr — ar — mat — nsn — an  re- -raw  isne — run* - 

I  -I  Ul.M  I.M51M.M  I.M  I.W  f  I  I 

me  IP  MTU 

SPfE  ms  I*  112  R24  R48  172  m 

I.M  2I.»  33.  M  47. M  H.M  45.  N  72.M  74.M 

TMPC  COMUTEI  IT  THE  PROCMH  IS  .P34 

LOSS  MT« 

Utflpr  SIMA  DLTKR  RTIOL  EMU  STMS  RTIOK  STRTL  CMSTL  ALSNI  RTIHP 

I  I.M  I.M  I.M  I.M  I.M  I.M  .75  .15  I.M  I.M 

KCESS1M  DATA 

STRT8-  451. M  8RCS*  1M4.M  RTI0R=  1. 41 

I  EM-tf -PERIOD  FLON 

M.M  tt.M  PERIOD  Mil  EICS  LOSS  COM  I  NO. DA  HR.M  PERIOD  RAIN  EICS  LOSS  COUP  0 


SUN  14.04  11.44  3.34  264013. 

I  377.11  241.) I  04.11  7448.47) 


•tt«  >mi< 

) 

IIHHIHI 

HTOROCRAPH  ROUTING 

ftl 

HH4HI 

52  MASCO  LAKE  IVLINS 

-  RODIFIED  PULS  ItETHOO 

0L0SS 

1.1 

I  STM  ICORP 

17  1 

CLOSS  AVC 

4.144  I.M 

IECM  ITAPE  JPLT 

1  1  4 

ROUTING  DATA 

IRES  ISAHE  I OPT 

1  1  1 

JPRT  INANE 

1  1 

IP44P 

• 

ISTACE 

1 

LSTR 

1 

I  AUTO 

1 

NSTPS  NSTOL 

1  1 

LAC  AHSKK  I 

1  4.444  MM 

TSK  STORA 

MM  92444. 

ISPMT 

1 

STORACE 

44IM.M 

1524M.M 

732M.M 

2I57M.M 

749M.M 

845M.M  432M.44 

99044.44  II45M.M 

113211.14 

117814. M 

1245M.M 

OUTFLON 

4M.M 

Z4IM.M 

4M.M 

44IM.M 

4M.M 

1144.44  1714.11 

23H.M  2041.41 

34M.M 

3411. M 

34M.M 

IIHHMII  HfMfllM  tHtHIflt 

HTOROCRAPH  ROUT  INC 
53  ROUTE  MASCO  LAKE  OUTLET  ELMS 


ISTAa 

ICONP 

IECM 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

I  AUTO 

18 

1 

• 

1 

1 

• 

1 

1 

1 

ROUT  INC  DATA 

OIOSS 

aoss 

AVC 

IKS 

1SANE 

IOPT 

IPHP 

LSTR 

1.1 

MM 

I.M 

1 

1 

1 

1 

1 

NSTPS 

NSTDL 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

1 

7 

3 

MM 

MM 

I.4M 

1. 

1 

I 

I 

I 

1 


/V4MMPAIT  M*44P4«P>f>AfMir 


34  COM  IK  FIOUS  WITH  FLOWS  AT  WOK  10 


ISTAO  I  COOP  I  ECO*  [TOPE  JPIT  JPRT  INANE  1STACE  IMITO 

18  20**010* 

HHWHI  HIIHHH  MMWfHt  IIHKIill  IHIHHII 

SUI-AKA  RUNOFF  COMPUTATION 
S3  KAO  LOCAL  FLOW  C-i 

ISTAO  ICOHP  IEC0H  ITAPE  JPU  JPRT  IRAK  1  STALE  IAUT0 


18 

0  0  0 

0 

0 

1 

0 

IHTDC  IUHC 

1  -1 

TMEA 

13.00 

HTDAOCRAPH  DATA 
SNAP  TRSM  TRSPC 

0.00  5100.00  *.0* 

RATIO 

I.MO 

ISNOW 

0 

I  SAC 

I 

LOCAL 

0 

SPFE 

PHS 

PRECIP  DATA 

R4  R12  R24 

R48 

R72 

R34 

O.M  21.50  33.0*  47.00  S5.M  65.0*  72.00  74.  *0 

TISPC  COMPUTED  IT  THE  PROCRAM  IS  .*34 


LROPT  STAXR 

0  O.M 

LOSS  DATA 

KTKR  RTIOL  ERAIN  STARS  RTIOK 

O.M  I.M  O.M  O.M  1.0* 

5TRTL 

.50 

CNSTl 

.(4 

ALSHI 

O.M 

RTINP 

«.M 

RECESSION  DATA 

STRTO*  30. M  ORCSN--  2H.M 

RTIOR-- 

1.40 

0 

NO.  DA 

HR.NN  PERI00 

ENO-OF-PERIOD  FLOW 

RAIN  ETCS  LOSS  COMP  0  NO. DA 

HR.NN 

PERIOD 

RAIN 

ETCS 

LOSS 

CONI'  0 

SUN 

14.84  11.(8 

1  377.11  181.11 

3.78 

34.11 

250L8. 

711.41) 

ttlttttttt 

mmmt 

Iftl 

ItfVft 

It* 

COMBINE  HTDROCAAPHS 

54  COMBINE  LOCAL  FLOW  C-4  WITH  FLOW  AT  NODE  18 

ISTAO  ICOMP  1EC0M  ITAPE  JPIT  JPRT  INANE  ISTACE  1AUT0 

18  2  0  0  0  •  1  t  f 

•HIIHIM  MIHNMM  tiltMMM  IflMHIH  HttMMtl 


HTIROCRAPH  ROUTWC 
37  ROUTE  FLOW  AT  II  TO  HOE  21 


ISTM 

ICOHP 

IECOW  ITAPE 

JPIT 

JPIT  IRAK  ISTACE  (AUTO 

21 

1 

0  ( 

ROUT  INC  ORTA 

( 

0  1(0 

OIOSS 

CLOSS 

AVC 

IKS  (SAME 

IOPT 

IPNP  LSTR 

0.0 

O.OM 

O.M 

0  1 

0 

0  • 

«N>»M 

.... 

. . »  ...... 

, 

I 


LSTR 


— m»s~  Toim  ink  nrsu.  i  wvn*  rWMi 

I  7  3  MM  MM  MM  I.  I 


IIIHHIH  HIIHHH  MliHIHt  tttIHIIH  lltHHIM 

SUI-AREA  RUNOFF  COMPUTATION 

38  LOCAL  INFLOW  E-7 

I  STM  ICO*  IEC0I  I  TAPE  JPLT  JUT  INANE  ISTACE  IAUT0 


19 

1 

1 

1 

• 

1 

1  1  1 

HTDROCRAPH  DATA 

IHTDC  IIAK 

TAREA 

SNAP 

TRS8A 

TRSPC 

RATIO 

[SNOW 

ISANE  LOCAL 

1  -I 

98.M 

l.M 

31M.M 

l.M 

I.IM 

1 

1  1 

PRECIP 

DATA 

SPFE 

PITS 

R4 

R12 

R24 

R48 

R72 

R94 

l.M 

21.31 

33.N 

47. M 

33.11 

45.  M 

72. M 

74. M 

TRSPC  COtPUTED  IT  THE  PAOCAAH  IS  .734 

LOSS  DATA 

LROPT  STRKI  OLTKR  ATIOL  EMIN  STAXS  AT  I  OK  STRTL  CNSTL  ALSRI  RTIHP 

I  I.M  I.M  l.M  I.M  Ml  l.M  .31  .14  I.M  I.M 

RECESSION  DATA 

STRTO-  121. M  8RC$*=  4M.M  RTIOR*  I.M 

I  EM-OF-PERIOO  FLOW 

NO. DA  HI.NN  PERIOD  MIN  EXCS  LOSS  CONP  I  NO. DA  HR. AN  PERIOD  RAIN  EICS  LOSS  CONP  0 


SUN  14.84  11.18  3.78  172484. 

(  377.11  211. )(  94.1(  3448.421 


IIHHIIH  ttllHMIl 

HTDROCRAPH  ROUTINC 
39  ROUTE  LOCAL  FLOW  TO  NODE  21 


ISTM 

1C0NP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

[AUTO 

21 

1 

1 

1 

1 

1 

I 

1 

1 

ROUTINC  DATA 

CLOSS 

AVC 

IRES 

ISANE 

IOPT 

IP* 

LSTR 

I.IM 

l.M 

1 

1 

1 

1 

1 

NSTPS 

NSTDL 

LM 

ANSXK 

I 

TSK 

STORA 

I  SPRAT 

1 

4 

2 

I.IM 

I.IM 

I.IM 

1. 

1 

•HIHtllt  IMIMUM  HIIHIW  IHIHIHI 

CONIINE  HTOROCRAPHS 

48  CONIINE  ROUTED  FLOH  WITH  FLOW  AT  21 

ISTM  I  CONP  IECON  ITAPE  JIT  JPRT  INANE  ISTACE  14M1TQ 

21  2  I  I  I  f  I  I  I 


! 

I 


MHMIIM 


IIMHIHi 


IIHHHH 


ttffftHHtt 


SUO-AREA  UWFF  COMPUTATION 
At  SKANEATELES  LIKE  I  If  LOU! 

I  STM  ICORP  I EC ON  I TAPE  JFLT  JPRT  INANE  ISTACE  IAUT0 


21 

III 

1 

1 

1 

1 

1IMC 

-1 

IMEA 
74. N 

MTMOCMPN  DATA 
SNAP  I  ASM  TRSPC 

RATIO 

1.  IN 

tSNON 

1 

1SAME 

1 

LOCAL 

1 

SPFE 

PUS 

PREC1P  DATA 

14  812  824 

848 

872 

844 

I.N  21.51  33. N  47. N  55.  H  45.N  7Z.M  74.M 

TMPC  COWUTED  IT  THE  PNOCMH  IS  .434  , 

LOSS  Mil 

LMPT  STRKt  XTKR  RTIX  EMIN  STMS  RTIOK  STRTL  CNSTL  XSXI  RTIHP 

I  I.N  I.M  l.N  I.N  I.N  t.N  .75  .15  I.N  I.N 

ACCESSION  DATA 

STRTQ*  251. N  «CSN>  5N.N  IT10A*  l.U 

I  EM-Of -PERIOD  FLON 

NO. DA  HR.NN  PERIOD  Mil  EICS  LOSS  CONP  0  M.DA  HR.M  PERIOO  MIN  EICS  LOSS 


SUN  14.84  11.44  3.34 

I  377.11  241.11  84.1 


MfHtIMt 

miHmi 

miHUH 

tttfttlttf 

HHHHH 

MONOGRAPH  ROUTING 

42  SKANEATELES  LAKE  0UTF10NS 

ISTAI 

ICOHP 

IECN  ITAPE  JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

21 

1 

•  1  • 

ROUT  IK  DATA 

1 

1 

8 

1 

XOSS 

CLOSS 

AVC 

IRES  ISANE  I OFT 

IMP 

LST8 

l.l 

I.M 

I.N 

I  1  0 

1 

1 

ISTPS 

NSTX 

LAC  ARSKK  I 

TSK 

STORA 

ISPRAT 

• 

1 

1  I.M  I.M 

I.M 

1. 

1 

STORACE 

I.N 

17323. N 

34754. N 

52184. H  IA4340.H 

218734. N 

243442. W 

OUTFLON 

I.N 

353. M 

747.11 

1SN.H  4W3.II 

13313.M 

17354.11 

fttlMHH  tttffHffH# 

ttttMtVft 

Himmi 

MONOGRAPH  ROUTING 

43  ROUTE  SKANEATELES  LAKE  OUTFLOWS  TO  WOE  21 

ISTM  ICOHP 

IECON  ITAPE  JPLT 

JPRT  INANE 

ISTACE 

IAUTO 

21  1 

1  1  1 

RDU7IW  DATA 

1  1 

1 

1 

XOSS  CLOSS  AVC 

IRES  ISANE  I OPT 

»  •  * 

IMP 

LSTR 

COUP  8 

HIT  44. 

I  2847.23) 


HTMKMPH  KMT  IK 


I 


i7  ROUT  IDC  TO  WOC  22 


ISTAO 

ICONP 

I  ECO* 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

22 

1 

B 

( 

B 

B 

1 

1 

1 

ROUT  IK  DAT* 

OLOSS 

CLOSS 

A  VC 

IRES 

I  SANE 

I0PT 

IPNP 

LSTR 

M 

0.0*0 

B.BB 

B 

1 

B 

B 

t 

NSTPS 

NSTDL 

LAC 

ARSXK 

I 

TS4C 

STORA 

I  SPRAT 

1 

4 

1 

B.BB* 

B.BB* 

0.0*0 

1. 

* 

NMtHllli  IIHHIIH  HHHHH  IIIIHtMl  ttMHttH 


SUB-ARE*  RUNOFF  CONf'UTATION 

SB  LOCK  FLOU  E-B 

1STM  ICQHP  IEC0N  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 

22  i  i  i  b  i  i  i  i 

HTIROCRAPH  MTI 


IUHC 

TAREA 

SNAP 

TRSDA 

TRSPC 

RATIO 

ISWU 

ISAK 

-1 

78. M 

B.M 

51M.M 

B.M 

MM 

* 

I 

PRECIP  DATA 

SPFE 

PNS 

R4 

R12 

R24 

R48 

R72 

R74 

B.M 

21.5* 

33. N 

47. M 

S5.M 

45. M 

72. M 

74.M 

TRSPC  CORPUTEB  BT  THE  PROCRAN  IS  .734 

LOSS  DATA 

LROPT  STRKR  DLTNR  RT1K  ERAIN  STRKS  RTIOK  STRTL  CNSTL  KSNI  RTINP 

B  B.M  MB  I.BB  I.BB  f.M  t.M  .SB  .*4  B.BB  B.BB 

RECESSION  BATA 

STRTO5  1ZB.BB  0RCS*=  4BB.BB  RTI0R=  t.M 

I  EN8-0F -PERIOD  FLOW 

HO.DA  HR. UN  PERIOD  RAIN  EICS  LOSS  CONP  0  NO. DA  NR.M  PERIOD  RAIN  EICS  LOSS  CONF  0 


SUN  14.86  I I.BB  3. 70  122*75. 

(  377.11  281. II  74. 1(  3457.351 


HHHHH  IHHIH4I  IHIWHI  HHHHH  IIKHtlil 

COMBINE  NTDROCRAPHS 

47  COMBINE  ROUTEO  FLON  ANB  LOCK  FLOU  AT  WK  22 

ISTAO  ICONP  I ECO*  I TAPE  JPLT  JPRT  IRAK  ISTACE  IAUTO 

22  2  I  I  B  I  1  B  I 


HIIIAIIII  tIAAAA  KKKK  llllllllll  IHillllH  l||  ttAllll 

fffftffftf  ■ tit WWW WWW  IfTlIIVTTT  Tlftltl'TT 

NTDROCRAPH  ROUT INC 
71  BALDNINSVILLE  POOL  -  MOIFIEB  PULS  RETHOB 

ISTAO  ICONP  I ECO*  IT APE  JPLT  JPRT  INANE  ISTACE  IAUTO 


i 

I 


I 

I 

I 

I 

I 

I 

1 


- a 

1 

* 

W  " 

'  '  w 

t 

1 

i 

ROUTING  MTR 

OLOSS 

CLOSS 

RVC 

IRES 

1SRNE 

10PT 

IMP 

LSTR 

l.l 

i.ma 

l.M 

1 

I 

1 

• 

1 

NSTPS 

NSTIL 

LOG 

MSttX 

I 

TS4C 

STOM 

1 SPRIT 

1 

1 

1 

l.M# 

l.M# 

l.M# 

3251. 

1 

STOMCE  3W.M  3W.H  MM.M  1HM.M  I17M.N  I4IM.M  17IN.M  ZNM.M  24AM. M  3NN.M 

WTaW  *****  MM.M  MM.M  MM.M  1MM.M  120M.M  IMM.M  153M.M  144M.N  17IM.M 

•HttMtM  HHHIIII  IHIHtHI  Itltllllll  HIHMtll 


HIMOOUm  ROUT  INC 

71  MUTE  FLOW  TO  NOOE  Z4 


ISTM 

ICONP 

IECON 

ITAPE 

JIT 

JPRT 

INANE 

ISTACE 

24 

l 

1  1 

ROUTING  MTft 

1 

• 

I 

1 

OLOSS 

CLOSS 

ft  VC 

IRES 

ISME 

IQPT 

IMP 

LSTR 

M 

I.MI 

l.M 

I 

I 

1 

1 

• 

NSTPS 

NSTM. 

LAC 

AHSKK 

1 

TSK 

STORft 

ISPRAT 

1 

4 

1 

I.MI 

I.OM 

l.M# 

1. 

1 

itumni  HimuH  miHitii  hhwhi  imimo 

SW-AREft  RUMFF  CONPtjTftTION 
72  INFLOW  TO  OTISCO  LAKE  C-3 

ISTM  ICONP  I  ECO*  I  TAPE  JPIT  JPRT  INME  ISTACE  I  (WTO 


23 

• 

1  1 

1 

1 

1  1  1 

IHTOC  IIMC 

1  -1 

TMEA 

42.71 

SAP 

l.M 

HTMOCRAPN  DATA 
TRSOA  TRSPC 

SIM.M  l.M 

RATIO 

I.OM 

ISNON 

1 

ISARE  LOCAL 

1  1 

SPFE 

ms 

14 

PRECIP  DATA 

R12  R24 

R48 

R72 

144 

I.M  Z1.3I  33. M  47. M  55.M  45.  M  7Z.M  74.M 

TRSPC  COIPUTEI  IT  THE  PROCDM  IS  .434 

LOSS  MTI 

IMP!  SIMM  DLTKR  RTIOl  EMIN  STIKS  ITIOK  STRTL  CNSTL  ALSNI  RTINP 

I  I.M  I.M  I.M  I.M  I.M  l.M  .75  .15  I.M  I.M 

RECESSION  MTR 

STRT0=  M.M  8RCS>=  3M.M  RTIOR-  l.M 

I  EM-OF-PERIOD  FLOW 


NO.OA  HR.M  PERIOD  Mil  EICS  LOSS  CONP  1 

M.M  M.M  PERIOO 

RAIN  EICS 

LOSS 

CONP  0 

SUN 

14.14  11.44 

3.34 

57821. 

(  377.11  241. II 

84.11  1437.51) 

HHHHII  tHtHIHV  HHWHI  MMMMtl  IHIHIHI 


HIDROCRAPH  ROUT  IK 


73  OTISCO  IMS  OUTFLOWS  -  N001FIED  PULS  HETMOD 


ISTAO 

ICOMF 

IECON  1TAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

Z3 

1 

1  1 

ROUTING  WTA 

1 

• 

I 

1 

0 

ILOSS 

CLOSS 

A  VC 

IRES  ISAME 

10PT 

IPMP 

LSTR 

1.1 

I.NI 

f.W 

I  1 

I 

« 

1 

NSTPS 

NSTDL 

lac  *ts*x 

1 

TSK 

STORA 

I  SPRAT 

• 

1 

1  MW 

MW 

mw  ; 

Zf3W. 

1 

STORAGE 

lf4W.II 

218W.N 

Z3fW.ll 

Z4IW.W  Z83W.M 

3ISW.W 

3Z4W.W 

348W.W 

370W.N 

3fZW.W 

4S7W.W 

523N.N 

SWH.II 

453W.W 

OUTFLOW 

ZN.W 

ZN.W 

2W.N 

ZW.N  ZN.W 

4W.W 

fW.W 

14H.W 

ZOW.H 

ZOW.N 

7I4I.W 

IIIN.H 

337N.N 

S3ZN.W 

IHIHHtl 

HIIHIIN 

HNHHtl 

HttHtH* 

HTDROCRAPH  ROUT  INC 

74  ROUTE  OTISCO  LAKE  OUTFUNS  TO  NODE  Z5 

ISTAO 

ICOMP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE 

IAUTO 

25 

1 

1 

i 

1 

1 

I 

I 

0 

ROUTING  DATA 

ILOSS 

CLOSS 

AVC 

IRES 

ISAME 

IOPT 

IPMP 

LSTR 

1.1 

I.IN 

I.N 

1 

1 

0 

1 

1 

NSTPS 

NSTDL 

LAC 

AHSKK 

I 

TSK 

STORA 

ISPRAT 

• 

10 

4 

MW 

MW 

MW 

1. 

0 

WtiWttft 

•ttffHtttt 

HHHHH 

Mftttl 

fill 

HHHim 

SUD-AREA  RUNOFF  COMPUTATION 
75  INFLOW  INTO  ONONDACA  RESERVOIR  C-4 

I STAR  I  COMP  IECON  (TAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 


24 

1  i  0 

f 

1 

1 

f 

IUHC 

-t 

TAREA 
48. M 

HTDROCRAPH  DATA 
SNAP  TRSDA  TRSPC 

f.N  51W.H  f.M 

RATIO 

I.IN 

ISNOW 

f 

ISAME 

1 

LOCAL 

1 

SPFE 

f.W 

PHS 

21.51 

PRECIP  DATA 

R4  R1Z  RZ4 

33.W  47. W  55. N 

R48 

45.11 

R72 
72. W 

RS4 
74. N 

TRSPC  COMPUTER  IT  TIC  PROCRAM  IS  .334 

LOSS  DATA 

IROPT  STRXR  OLTKR  RTIOL  ERAIN  SINKS  RTIOK  STRTL  CNSTL  ALSMI  RTINP 

I  f.M  f.M  l.M  I.N  I.M  111  1.51  .14  f.M  f.N 

RECESSION  DATA 

STRTQ*  ZSI.M  8RCSN=  3*1.11  RTIOR:  1.40 


I  END-OF -PERIOD  FLOW 

HO.DA  HR.*  PERIOD  RAIN  EICS  LOSS  COMP  0  HO. DA  HR.*  PERIOD  RAIN  EICS  LOSS 


ItllHHH 


ftttttfftlff 


ttttHttt# 


HYKOCMPH  ROUT  INC 

U  ROUTE  ONONOACA  RESERVOIR  -  NOOIFIEO  PUIS  NET ^OD 


ISTM 

ICO* 

IEC0M  I  TAPE  JRT 

JPRT 

INANE 

I5TACE 

I  AUTO 

24 

l 

1  1  « 

TOUT  INC  DATA 

1 

1 

1 

1 

BLOSS 

CUSS 

avc 

IRES  ISA*  I0FT 

IP* 

LSTR 

1.1 

MM 

i.M 

1  1  I 

1 

1 

KIPS 

HSTOL 

UK  ANSKK  I 

TSK 

STORA 

ISPRAT 

• 

t 

1  f.Mf  I  .Ml 

I.M 

1. 

1 

STORACE 

i.M 

1M.M 

7M.M 

1981.11  JSN.H 

7941. M 

I82M.M 

Z22M.M 

27IM.M 

32SM.M 

434M.M 

523M.M 

422M.M 

T21M.M 

OUTROU 

81. N 

431. M 

M.H 

881. M  1171.81 

1421.11 

1778.11 

1841. H 

2MI.M 

2MI.M 

UN.H 

154M.M 

2I4M.M 

447M.H 

ttttffftftt  t«m«»tt*  ti««H««t*  fttfffttttt 


HTDROCRAPH  ROUTIMC 

77  ROUTE 

ONONDACA  RESERVOIR  OUTFLOWS  TO  NODE  2C 

ISTAO 

ICO* 

IEC0N 

ITAPE 

JRT 

JPRT 

INANE 

1ST  ACE 

I  AUTO 

25 

1 

f 

1 

1 

1 

1 

1 

• 

ROUTING  DATA 

8L0SS 

CUSS 

AVC 

IRES 

I  SANE 

I0PT 

IP* 

LSTR 

1.1 

MM 

I.M 

1 

1 

1 

1 

1 

NSTPS 

NSTDL 

LAC 

ANSKK 

I 

TSK 

STORA 

ISPRAT 

1 

8 

3 

MM 

I.MI 

I.MI 

1. 

1 

t*m*t*«t  »tt«wfft#f 

IIIIHHH 

ttttttfftt 

COMBINE  HTOROCRAPHS 

71  CONIINE  ROUTED  FLOH  WITH  RON  AT  NODE  25 

ISTAO  ICO* 

IEC0N  ITAPE  JRT 

JPRT  INANE 

ISTACE 

I  AUTO 

25  2 

1  1  • 

•  I 

1 

1 

HHHIHI  IIIIHHH  IIHHHII 

tmmm 

UIHIIIII 

SUB-AREA  RUNOFF  CONFUTATION 

79  LOCAL  INRON  C-5 

ISTAO  ICQ*  IEC0N  {TAPE  JRT 

25  1  1  1  1 

JPRT  INANE 

1  1 

ISTACE 

• 

I  AUTO 

I 

HTMOCMPM  DATA 


IHTDC  IUMC 

IAREA 

SNAP 

TRSOA 

TRSPC 

RATIO 

tSNQH 

ISARE 

1  -1 

1IZ.M 

I.M 

51M.M 

I.M 

MM 

1 

1 

PRECIP  DATA 

SPFE 

PHS 

14 

R1Z 

RZ4 

R48 

R7Z 

R44 

I.N 

Zl.M 

33. M 

47.N 

55. M 

45.11 

7Z.M 

74  .M 

TRSPC  C0»UTED  II  DC  PROCRAH  IS  .434 

LOSS  DATA 

lropt  strkr  oltkr  rtiol  emir  stks  itiok  sirtl  cnstl  alshi  rtinp 

I  I.W  Ml  I.M  f.N  I.N  I.M  1.Z3  .14  I.N  I.N 

RECESSION  ORTA 

STRTO-  251. M  DRCSR--  5M.M  RTI0R=  1 .41 
I  END-OF-PERIOD  FLON 


PERIOD  RAIN  EICS  LOSS  CONP  0 

HQ. DA  HR.NN  PERIOD 

RAIN 

EICS 

LOSS 

conp  a 

SUN 

14.84 

11.77 

4.18 

1Z4445. 

(  377. )(  Z74.I (  114. >1  3544.481 


HIIHHK  HHHttM  IHIIIIIH  tllHIIIil  IIIIHHH 

COM  IRE  HT0R0CRAPHS 
81  CONIINE  ROOTED  FLOWS.  LOCAL  INFUN 

ISTAfl  I  CONP  IEC0N  (TAPE  JPLT  JPRT  INANE  ISTACE  IAUT0 

Z5  Z  I  |  |  |  i  |  | 

HIHHItl  •MIKIHf  IHIHIHI  PtMHMH  IMMtHil 


SOI -AREA  RUNOFF  COMPUTATION 

81  LOCAL  FLON  C-8 

I STAR  ICONP  IECOR  I TAPE  JILT  JPRT  INANE  ISTACE  IAUT0 


Z5 

1  I  1 

1 

• 

1  1 

IHTDC  IUHC 

t  -t 

TARE  A 
7Z.II 

HTORQCRAPH  DATA 
SNAP  TRSOA  TRSPC 

I.M  S1M.M  I.M 

RATIO 

MM 

ISNON 

1 

I  SANE  LOCAL 

1  1 

SPFE 

PHS 

PRECIP  DATA 

R4  R1Z  R24 

*48 

R7Z 

R44 

I.M  Z1.5I  33  .M  47. M  55.M  45.11  7Z.M  74. H 

TRSPC  COMPUTED  IT  THE  PROCRAM  IS  .434 

LOSS  DATA 

LROPT  STRKR  OLTKR  RTIOL  ERA1N  SINKS  RTIOK  STRTl  CNSTL  ALSMI  RTINP 

I  I.M  I.N  I.M  I.M  I.M  I.M  I.M  .14  Ml  I.M 

mm 

RECESSION  DATA 

STNTO»  Z5I.M  8RCSN.  311.11  RTIOR.  1.41 

l  •  END-OF-PERIOD  FLON 

M.0A  HR.NN  PE* I 01  RAIN  EICS  LOSS  CONP  0  NO. DA  HR.NN  PERIOD  RAIN  EICS  LOSS  COUP  0 

I  —  ••  »  <•  »-  — 


I 


I 


IIHHHH 


IttlHHK 


K«H«H 


mmiiii 


-am  i '.St.  if.ir-T.tr 

(  377.  H  ZJ6.ll  1M.H  Z .87 .681 


IIHHIHI  tlttHHH  IIHHHH  HIHHIII 

CONIINE  HTDROCRAPHS 
82  COMBINE  LOCAL  FLOW  AT  NODE  Z5 

ISTftB  ICQMP  I  ECO*  ITM>E  JUT  JPRT  I  MIC  ISTACE  IAUT0 


23  2  I  I  I  I  1  I  I 

IHIHIHt  llllllllll  iilHMIlt  IHIHIIII 


HTDROCRAPM  ROUTINC 


83  ROUTE  FLOUS  TO  NODE  24 


I  STAC 

ICONP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISTACE  IAUTO 

24 

1 

1  « 

ROUTINC  DATA 

f 

1 

1 

1  I 

8L0SS 

CLOSS 

AVC 

IRES 

ISANE 

IOPT 

IPNP 

LSTR 

M 

I.Hf 

8.M 

D 

I 

• 

I 

1 

NS  TPS 

NSTDL 

LAC 

AMSKK 

I 

TSK 

STORA 

ISPRAT 

i 

8 

3 

I.IH 

MM 

I.MI 

1. 

1 

>#t# 

IHIHftftt 

fttHHftftt 

CONIINE  HTDROCRAPHS 
84  CONIINE  ROUTED  FLOW  AND  FL08  AT  NOOE  U 

ISTA8  ICORP  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  1AUT0 

24  2  I  *  I  I  1  I  • 


iiiiiimt 


HTDROCRAPH  ROUTINC 


83  ROUTE  FLOUS 

TO  NODE  28  (THREE  RIVERSI 

ISTAfl 

ICONP 

IECON 

ITAPE  JPLT 

JPRT 

INANE 

ISTACE 

28 

1 

1 

f  1 

• 

I 

1 

ROUTINC  DATA 

9L0SS 

CLOSS 

AVC 

IRES 

ISANE  IOPT 

IPNP 

LSTR 

1.1 

I.MI 

I.M 

1 

1  1 

1 

1 

NSTPS 

NSTDL 

LAC 

AltSXK  I 

IS* 

STORA 

ISPRAT 

1 

4 

2 

MM  I.MI 

MM 

1. 

1 

•iimiiii  iiiiiiim  iiiihiiii 

SUD-AREA  Rl'LOFF  CONPUTATION 


84  LOCAL  FLON  (E-41  AT  NODE  27 


I 


(STM  ICMP  IECOM  I7APE  JPLI 


27 

1 

1 

• 

1 

HTOROCRAPH  DATA 

IXTK  IUHC 

TAREA 

SNAP 

TRSM 

TRSPC 

RATIO 

1  -I 

37. M 

I.M 

5IM.M 

I.M 

MM 

PRECIP 

DATA 

SPFE 

Pits 

R6 

112 

R24 

R48 

I.M 

21.51 

33.M 

47  .M 

S5.M 

65. M 

TMPC  COMPUTED  II  THE  PROCRM  IS  .934 


JPRT 

I 


INANE  (STAGE 

1  I 


ISNOH 

I 


R7Z 


(AUTO 

I 


ISA* 

1 


m 

74.  N 


LOCAL 

I 


LOSS  DATA 

LROPT  STRKR  OLTKR  RTIOL  ERA IN  STRKS  RTIOK  STATL  CNSTL  ALSNI 

•  Ml  I.N  1.11  Ml  I.M  III  .51  M  I.M 


RECESSION  DATA 

STRTO*  m.H  ORCSN*  154. «  RTIOR-  1.61 
ENI-OF-PERIOD  FLOW 

EXCS  LOSS  COHP  0  NO. DA  HR.NN  PERIOD  RAIN 


NO. DA  HR.NN  PERIOD  RAIN 


RTINP 

Ml 


EICS  LOSS 


SUH  14.86  11.18  3.78 

(  377.1  (  781.11  96. H 


HHWIH 


HIHIIHI 


HTOROCRAPH  ROUT  INC 
87  ROUTE  LOCAL  ELOU  E-9  TO  NODE  26 


ISTAO 

ICOHP 

IECON 

I  TAPE 

JPLT 

JPRT 

INANE 

ISTACE 

I  AUTO 

28 

1 

• 

1 

• 

1 

1 

1 

1 

ROUTING  DATA 

QLOSS 

CLOSS 

AVG 

IRES 

[SANE 

10PT 

IPHP 

LSTR 

1.1 

Mil 

Ml 

1 

1 

1 

1 

1 

NSTPS 

NSTDL 

LAC 

ANSKK 

I 

TSK 

STORA 

ISPRAT 

1 

3 

1 

MM 

I.MI 

MM 

1. 

1 

STATION 


19. 

1549. 

27. 

17. 


28.  PLAN  1.  RTIO  I 
OUTFLOW 


19. 

18. 

17. 

17. 

37. 

168. 

235. 

281. 

528. 

2111.  1986. 

996. 

473. 

259. 

173. 

74. 

37. 

28. 

26. 

25. 

24. 

22. 

21. 

21. 

21. 

19. 

18. 

16. 

15. 

15. 

14. 

13. 

13. 

12. 

12. 

11. 

PEAK 

6-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

2111. 

2148. 

1612. 

734. 

9368. 

CMS 

61. 

58. 

45. 

21. 

265. 

INCHES 

.51 

1.61 

2.22 

2.31 

NH 

13.18 

41.91 

56.28 

59.82 

AC-FT 

1115. 

3177. 

4371. 

4645. 

THOUS  CU  N 

1253. 

3919. 

5391. 

5731. 

38. 


36. 


STATION 


35. 

MAH 


28.  PLAN  1.  RTIO  2 


OUTFLOH 

33.  75. 


337. 


471. 


559. 


1156. 


COHP  0 

46674. 

1327.32) 


I 

I 

I 


sm.-” 

-  nzr. - Trrn - 1 

r TTTT - 

tit. - 

tit: - jut-- 

--TOT"- 

-Tl. 

9/. 

34. 

53. 

44. 

47. 

45. 

43. 

41. 

34. 

37. 

34. 

34. 

32. 

31. 

24. 

28. 

27. 

24. 

24. 

23. 

23. 

PEAT 

4-MMt 

24-HOW 

72-HOW 

TOTH  WLWE 

CFS 

4221. 

4144. 

3213. 

1444. 

18734. 

CHS 

120. 

114. 

41. 

42. 

531. 

INCHES 

1.13 

3.22 

4.43 

4.71 

m 

24.14 

01.83 

112.35 

114.45 

AC-FT 

2131. 

4354. 

8741. 

4241. 

THUS  CD  H 

2313. 

7837. 

11781. 

11441. 

STATION 

28i  PLAN  1>  RT 10  3 

OUTFLOW 

48. 

47. 

44.  43. 

41. 

43.  421. 

588. 

444. 

1328. 

3872. 

3274.  4444.  2441.  1182. 

447.  432. 

185. 

42. 

71. 

48. 

43. 

42.  54. 

54. 

54.  31. 

44. 

47. 

44. 

42. 

41. 

34.  37. 

33. 

33.  32. 

38. 

24. 

28. 

PEAK  4-HOW 

24-HOW 

72-HOU*  TOTAL  VOLUHE 

CFS 

5274.  5121. 

4884. 

1834. 

23421. 

CHS 

144.  145. 

113. 

52. 

443. 

INCHES 

1.24 

4.13 

5.54 

5.84 

M 

32.44 

182.28 

148.44 

144.54 

«-FT 

2334. 

7442. 

18425. 

11413. 

THOUS  CU  H 

3131. 

4747. 

13475. 

14325. 

STATION 

28i  PLAN  l>  RT 10  4 

OUTFLOW 

57. 

34. 

55. 

52. 

58. 

112. 

585. 

785. 

834. 

1584. 

4444. 

4331.  5457, 

2484.  1 

1414. 

777. 

514. 

222. 

111. 

85. 

81. 

78. 

74. 

71. 

47. 

44. 

41. 

54. 

54. 

53. 

51. 

48. 

44. 

44. 

42. 

48. 

38. 

37. 

35. 

34. 

PEAS  4-HOW 

24-HOW 

72- HOW 

TOTAL  VOLUHE 

CFS 

4331.  4144. 

4885. 

2283. 

28185. 

CHS 

174.  174. 

134. 

42. 

744. 

INCHES 

1.34 

4.83 

4.43 

7.87 

Ml 

34.23 

122.74 

148.83 

174.47 

AC-FT 

3844. 

.4531. 

13114. 

13434. 

THOUS  CU  N 

3758. 

11734. 

14178. 

17141. 

STATION 

28.  PLAN  1.  RTIO  3 

OUTFLOW 

74. 

75. 

73. 

78. 

44. 

144. 

474. 

448. 

1118. 

2112. 

4145. 

8441.  7442. 

3484.  I 

1841.  1 

1834. 

442. 

244. 

148. 

114. 

118. 

113. 

44. 

44. 

48. 

84. 

82. 

78. 

74. 

71. 

48. 

43. 

42. 

54. 

54. 

54. 

31. 

44. 

47. 

43. 

PEAK 

4-HOW 

24-HOW 

72-HOW 

TOTAL  VOLUHE 

CFS 

8441. 

8142. 

4487. 

2437. 

37473. 

CHS 

234. 

232. 

181. 

83. 

1841. 

INCHES 

2.84 

4.44 

8.84 

4.42 

ID 

32.31 

143.43 

225.18 

234.38 

AC-FT 

4842. 

12788. 

17474. 

18382. 

THOUS  CU  N 

3818. 

13473. 

21348. 

22428. 

/ 


I 

I 

I 


SIM  OF  2  HTDROCRAPHS  AT  Z9  PLAN  1  RTIO  t 


0873. 

8832. 

8833. 

N14. 

8772. 

8731. 

8833. 

8171. 

8387. 

18184. 

12823. 

ISOS. 

18111. 

18114. 

28388. 

22872. 

23488. 

24833. 

23748. 

24134. 

24110. 

23817. 

23341. 

24713. 

24878. 

23348. 

23137. 

22847. 

22474. 

22418. 

22448. 

22741. 

22134. 

22044. 

23841. 

23844. 

23824. 

22888. 

22T82. 

22434. 

PEAK 

4-HOUR 

24-HOUR 

72-HOIM 

TOTAL  OOUME 

CFS 

24134. 

24123. 

23883. 

24437. 

753384. 

CHS 

748. 

748. 

734. 

488. 

21334. 

INCHES 

.83 

.18 

.34 

1.37 

Ml 

1.28 

4.77 

13.41 

34.78 

AC-FT 

12834. 

51378. 

144488. 

373384. 

THOUS  CU  N 

13878. 

43373. 

188828. 

448888. 

SIM  OF  2  HTDROCRAPHS  AT  28  RIAN  1  RTIO  2 


8184. 

8172. 

8183. 

8284. 

8288. 

8254. 

8778. 

18324. 

18873. 

12582. 

18234. 

24233. 

28384. 

38247. 

32344. 

33848. 

37554. 

38188. 

40382. 

48438. 

48337. 

38733. 

IMflD 

37833. 

37848. 

34447. 

34888. 

35888. 

33844. 

33871. 

34287. 

34338. 

34873. 

37448. 

37838. 

38418. 

38828. 

38141. 

38482. 

38558. 

PEAK 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUNE 

CFS 

48438. 

48318. 

48218. 

38315. 

1155588. 

CDS 

1131. 

1147. 

1138. 

1885. 

S722. 

INCHES 

.87 

.28 

.83 

2.18 

HR 

1.87 

7.41 

21.17 

53.22 

AC-FT 

28888. 

78755. 

227883. 

573815. 

THOUS  CU  H 

24778. 

88374. 

281223. 

784883. 

SIM  OF  2  HTDROCRAPHS  AT  28  PLAN  I  RTIO  3 


8353. 

8332. 

8337. 

8388. 

8414. 

8388. 

18181. 

18884. 

11415. 

13787. 

28848. 

28323. 

33482. 

33433. 

37781. 

48731. 

43314. 

45288. 

44458. 

44855. 

44488. 

44843. 

43287. 

44180. 

4S87. 

42488. 

42483. 

42288. 

42352. 

42545. 

42838. 

43248. 

43732. 

44274. 

44818. 

45318. 

45744. 

44123. 

44381. 

44548. 

PEAK 

4-HOUR 

24-HOIM 

72-HOUR 

TOTAL  VOLUHE 

CFS 

44833. 

44827. 

44484. 

44SSS. 

1348488. 

CHS 

1330. 

1S4. 

1317. 

1242. 

37844. 

INCHES 

.18 

.34 

.87 

2.43 

RH 

2.14 

8.57 

24.42 

41.74 

AC-FT 

23228. 

82224. 

243123. 

444818. 

THOUS  CU  H 

28441. 

113737. 

327824. 

828831. 

SIM  OF  2  HTDROCRAPHS  AT  28  PUN  I  RTIO  4 


8313. 

8482. 

8331. 

8383. 

8428. 

8741. 

18484. 

11483. 

12358. 

15818. 

23482. 

S333. 

38377. 

48437. 

42871. 

44182. 

48248. 

51253. 

52815. 

5S42. 

53843. 

52458. 

31383. 

38331. 

484S. 

48874. 

48888. 

40877. 

48831. 

48317. 

48711. 

31188. 

38723. 

31283. 

31838. 

32381. 

32832. 

53211. 

33444. 

53427. 

PEAK 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOUME 

CFS 

53427. 

33347. 

33133. 

51275. 

1327483. 

CHS 

1318. 

1314. 

1383. 

1452. 

43234. 

INCHES 

.18 

.38 

1.12 

2.77 

Ml 

2.47 

8.78 

28.34 

78.34 

AC-FT 

24332. 

183381. 

383184. 

737433. 

THOUS  CUR 

S731. 

128888. 

374342. 

8342S. 

SUM  Of  l  MRROGRAPMS  AT  28  PUN  l  RT10  5 


V831. 

0013. 

V87V. 

0003. 

I00M. 

10247. 

11430. 

12440. 

13043. 

17443. 

28480. 

♦0200. 

♦7074. 

30270. 

32000. 

34044. 

40770. 

43310. 

43400. 

44203. 

44)41. 

43040. 

44071. 

43000. 

42023. 

42243. 

42134. 

42211. 

42430. 

42020. 

43301. 

43040. 

44400. 

43144. 

43034. 

44440. 

47021. 

47431. 

47730. 

47031. 

PERK 

4-NOUR 

24-NOUR 

72-HOUR 

TOTAL  VOLUME 

CfS 

47031. 

47034. 

47340. 

43143. 

1004338. 

CMS 

1024. 

1021. 

1007. 

1043. 

53025. 

INCHES 

.12 

.40 

1.42 

3.45 

M 

3.12 

12.41 

34.00 

87.70 

rc-ft 

33447. 

133404. 

387424. 

044310. 

THOUS  CU  K 

41303. 

144001. 

478129. 

1144780. 

SUM  Of  2  MTNSCMPMS  AT  28  PUN  I  RTIO  i 


10130. 

10133. 

10228. 

10374. 

10407. 

10774. 

12257. 

13810. 

13410. 

10804. 

33040. 

40171. 

37434. 

50043. 

42041. 

47400. 

72185. 

73344. 

78178. 

70405. 

70700. 

70278. 

70374. 

77004. 

75002. 

73302. 

73203. 

75420. 

75715. 

74152. 

74710. 

77340. 

70102. 

78803. 

70403. 

80444. 

•1114. 

81440. 

82014. 

82235. 

PERM 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CfS 

82253. 

82134. 

81530. 

78880. 

2270043. 

CHS 

2320. 

2324. 

2300. 

2234. 

44535. 

INCHES 

.15 

.30 

1.72 

4.13 

MM 

3.70 

13.02 

43.40 

104.05 

RC-fT 

40720. 

141712. 

440421. 

1130104. 

THOUS  CU  N 

30230. 

100440. 

570023. 

1303043. 

IHIHHII  HltHtHt  IHHHW  ilMttMH  tHMftHt 

HTDROCRAPH  ROUTINC 


111  ROUTE  aou  AT  21  TO  NODE  33 


1STRQ 

ICOMP 

IECON 

ITAPE 

JPLT 

JPKT 

IHAME 

1STAGE 

IAUTO 

33 

I 

0 

0 

0 

I 

1 

0 

0 

ROUTING  DATA 

OLOSS 

aoss 

RVC 

IKS 

ISAHE 

IOPT 

IPMP 

LSTR 

0.0 

0.000 

0.00 

0 

1 

0 

0 

0 

HSTPS 

nstk 

LAC 

AHSMK 

1 

TSM 

STORA 

ISPRAT 

0 

3 

1 

0.000 

0.000 

0.000 

0. 

0 

STATION  33m  aRM  ti  RTIO  1 


OUTfLOH 


0073. 

8840. 

3034. 

8834. 

8007. 

877V. 

8825. 

8V58. 

9171. 

9581 . 

10032. 

13014. 

13434. 

1771V. 

1V200. 

2052V. 

22034. 

23541. 

24770. 

25583. 

24002. 

24021. 

23734. 

232VI. 

24711. 

24111. 

23585. 

23173. 

22887. 

22713. 

22440. 

2244V. 

2274V. 

22834. 

22V54. 

23024. 

23043. 

22VW. 

22V05. 

22824. 

PERM 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CfS 

24021. 

24012. 

23004. 

24383. 

73V52V. 

CMS 

737. 

737. 

731. 

4V4. 

20V41. 

INCHES 

.03 

.IV 

.33 

1.34 

SIN-MU  RUNOFF  COMPUTATION 


St  UXN.  INFLN  1-4 

I  STM  I  COM  I  (COM  ITAPE  JOLT  JPAT  INME  ISTACE  I  AUTO 

a  i  <  <  i  i  i  i  i 

HTNOCAAPH  MTA 


INTIS  1UHC 

TAKA 

SNAP  TRIM 

TISPC 

RATIO 

1SNOU 

ISAM 

LOCAL 

1  -t 

324.44 

4.44  3144.44 

4.M 

4.444 

4 

1 

4 

POECIP  MTA 

SPFE 

pits 

14  112 

024 

R44 

472 

444 

4.44 

21.34 

33.N  47. M 

33.M 

4S.M 

72.44 

74.44 

TASK  COCUTEi  IT  TX  PNOCAAN  IS  .434 

LOSS  DATA 

LNOPT  STM  UTKA  AT  IX  EMIN  STMS  ITIOK  STITL  CHSTL  XSNI  RTINP 

I  O.N  O.M  1.11  I.M  I.N  l.M  .23  .04  AM  I.M 

SECESSION  MTA 

STRTO*  IN.M  MCSM  3441.44  RT1M>  1.44 

I  ENMF-PENIOO  FLOM 


NO.M  M.IN  PERIOD  Mil  CXCS  LOSS  COCO 

NO. DA  M.M  PERIOD 

RAIN 

EICS 

LOSS 

CSC  0 

SUN 

14. 14 

11.48 

3.71 

481377. 

(  377.1  1  211.)!  44.1114344.11) 


HHWHI  IHtMtMt  IWHHH  MHMHH 

CONIC  NTMOCAAFNS 

42  C0HI1K  LOCAL  FLOH  WITH  MUTES  FIN 

ISTM  I  COMP  IECW  ITAPE  JPLT  JP»T  IRAK  ISTACE  I  AUTO 

34  2  4  4  4  4  1  4  4 


HHHIHI  HHHHN  HHHHH  IHIHWI  IIHHHH 

HTMOCMPH  ROUT  I  AC 


43  MOTE  FLOUS  TO  HOC  31 


ISTM 

ICOC 

I  ECO* 

■TAPE 

JPLT 

JPRT 

INC 

ISTACE 

I  AUTO 

31 

1 

4 

4 

4 

4 

I 

4 

4 

ROUT  INC  MTA 

•LOSS 

CLOSS 

AW 

IRES 

ISAM 

I0PT 

IP* 

LSTR 

4.4 

4.444 

4.44 

4 

1 

4 

4 

4 

NSTPS 

NST1L 

LAC 

NtSMt 

1 

TSK 

STOM 

ISPRAT 

4 

l 

4 

4.444 

4.444 

4.444 

4. 

4 

mmmmm mmmmm  ■■■■■■■■■■  m ■■■■■■■■■  mmmmmmmmmm 

4IIIII4III  ■flfflwflf  IflTTTfffl  IIIIIIIITI  iFiiMitif 

S00-ACA  RUMOFF  C0HP4TATIN 

44  LOCAL  FUN  0-3 


I 

I 


1 


I 

1 

I 

I 

I 

I 

I 


I 

I 


KIM  ICO*  I tCW  IT*E  JUT  JWT  IMC  ISTICE  INTO 


31 

1 

1  I 

1 

1 

1 

1  1 

IIIK 

-t 

TMEI 

144.N 

s m 
I.M 

HTNOCRMH  MTI 
TtSM  TUSK 

51*. N  I.N 

MTIO 

If* 

ISMOU 

1 

1SME 

1 

LOCAL 

1 

SPFE 

I.N 

MS 

21.51 

16 

33.N 

PKCIP  MTI 
112  124 

47.N  SS.N 

R48 

65.M 

172 

72.N 

146 

74.H 

TMR  C0CUTE1  IT  TK  MOCOM  IS  .434 

itopT  smi 

1  l.N 

LOSS  MTI 

M.TXI  IT10L  EMU  STMS  IT1M 

l.N  l.N  l.N  l.N  l.N 

STITL  CKSTL 
.25  .M 

HSRI 

l.N 

RT1* 

l.N 

CCESSI0N  MTI 

STRTO*  321. N  0RCSN>  14*.* 

RTI0R-  2.M 

1 

KO.M  M.M  PERIOD 

EN0-0F-PER10D  FUN 

Mil  E1CS  LOSS  CO*  0  M.M 

M.M  PERIOD 

RAIN 

EICS  LOSS  CO*  0 

S UK  14 .U  ll.tt  3.71  176 7U. 

(  377.1(  211. )(  46.11  5N4. 32) 


HHMHH  HHHIHI  HHNH H  H****»*H  ItttHHH 

COniKE  HTDR0CRAPNS 
45  COWIK  LOOM.  FLOU  KITH  FLON  IT  NODE  31 

I  STM  ICO*  IEC0H  ITHPE  JPLT  JPRT  IMC  ISTACE  I4HIT0 

31  2  I  I  I  I  I  •  I 


HHHHH  HHHHH  HHWIH  MtHWH  IHtHIttl 

SUO-MEI IUMFF  COIWTITIIN 

46  LOCH  FUN  0-2 

ISTM  ICO*  I  ECHO  IT»E  JUT  JPRT  IMC  ISTACE  IAUTO 

31  «  0  I  •  0  I  i  f 

NTMOCMFM  MTI 

INTOC  IOHC  TMEI  SMP  TRSM  TRSPC  RATIO  I  SNOW  ISA*  LOCAL 

I  -I  115.*  I.M51M.H  l.N  1.4*  I  1  I 

PRECIP  MTI 

SPFE  MS  16  012  124  140  172  146 

I.M  21.51  33.*  47.*  S3.*  6S.N  72.*  74.N 

TUSK  C0*UTE0  IT  TK  PtOCMA  IS  .434 

LOSS  MTI 

IMPT  STUCK  M.TKR  KTIOL  EMU  STIKS  IT  IK  STRTl  CKSTL  N.SM  RTIW 

I  I.M  I.W  I.M  I.M  I.N  l.N  .25  .16  I.N  I.N 

RECESSION  MTI 

STRT0«  241. *  0RCSN>  Mf.M  RTIM»  l.tf 

|  EM-0F-PERI00  FUN 


worn 


SIM  14.14  U.N  3.71  134312. 

I  377.11  211. II  74.1  (  3843.341 


»»»»»« «»» ■  m  m  m  ■■■■■■■■■■  AI11A1AA1A 

wwwwmmwmmw  Vflllllfl*  ftttnvtvt  IVIIVIfVIV  ttf  tHttll 

CMIK  HTOAOCRAPHS 

77  CMIK  LOCK  FLO*  4-2  WITH  FLON  AT  MK  31 

ISTM  ICMP  IECM  I  TAPE  JPLT  JPAT  1AAK  ISTACC  1AUT0 

31  2  I  I  I  I  I  «  I 


HHtHIH  HMHMH  HtIHHK  IWHHH  HHHHtt 

SIM-AKA  RUNOFF  COMPUTATION 

78  LOCAL  FLON  0-1 

ISTM  ICON*  IECM  ITAPE  JPLT  JPOT  I  SAME  ISTACE  I  AUTO 


31 

0 

0 

0 

0 

0 

1 

0 

HT0A0CAAPH  OATA 

IHTK  IUHC 

TAKA 

SNP 

TASIA 

TASPC 

DAT  10 

ISN0N 

ISA* 

LOCAL 

1  -I 

200.00 

0.M 

3100.00 

0.00 

0.000 

0 

l 

0 

PKCIP 

MTA 

SPFE 

MS 

A4 

A12 

A24 

R48 

A72 

R74 

1.00 

21.30 

33.00 

47.00 

33.00 

45.00 

72.00 

74.00 

TMPC  COMTEI  IT  THE  P70CAAA  IS  .734 

LOSS  OATA 

LMPT  STAtt  RTKA  ATIOL  ERAIA  STAKS  ATI0K  STATL  CASTL  ALSO  I  AT  IIP 

0  0.00  0.M  l.M  I.N  0.00  I.H  .23  .04  I.M  I.N 

ACCESSION  DATA 

STATS*  4M.M  0ACSN=  2I40.M  ATI0R*  1.41 
0  EH-0F-PERI0I  FLON 


HO. DA  M.M  PEAI0I  AAIA  ETCS  LOSS  C0HP  Q 

HO. DA  HA.m  PERIOD 

RAIN 

EICS 

LOSS 

COHP  Q 

SIM 

14.84 

11.08 

3.78 

341718. 

(  377.1(  201.1  1  74.)  (11244.701 


IH4HMH  IllmilH  IHIHIIII  IIHIHHI  HH4HIII 

CMIK  HTM0CAAPKS 

77  CMIK  LOCAL  FUN  0-1  KITH  FUN  AT  WOE  31 

ISTM  1C«P  IECM  ITAPE  JPLT  JPtT  INANE  ISTACE  I  AUTO 

31  2  f  I  I  0  l  |  o 


4MMM4M  HNNH«  HMHHH  WWWI  HHHIHt 


Mm  A  MPA  NNMPP  PmiMlTATtMi 


I 

I 

1 

1 

1 

I 

T 

I 

I 

I 

I 

I 

1 


mmw - 


IN  UKN.  aw  1-5 


I  STM 
31 


ICON  I  ECO*  ITAPE 

f  I  • 


jar 

i 


JPRT  INK  ISTACE  1NIT0 

I  I  I  I 


I  NT  DC 

l 


HTHOCMFH  RATA 

IIMC  TME*  SWP  TMM  TUSK  MHO  1SN0N  ISA*  LOCAL 

•I  241. W  I.M31M.M  f.N  MW  I  1  I 


PNEIIP  MTA 

SPFE  (US  N  111  R24  R48  «7t  *14 

D.W  21.51  33.W  47. W  SS.H  45.  N  72.W  74.W 

TMPC  CONUTED  0T  THE  PROCMH  IS  .134 

LOSS  MTA 

LMTT  STRKA  XTKR  RT1X  EMIN  STMS  IT  10*  STATl  CNSTL  ALSNI  RTIHP 

I  *M  ».M  l.M  I.M  l.ff  l.H  .25  .15  «.M  «.M 


RECESSION  MTA 

STNTQ»  541. M  ORCSN*  2HI.M 


RTIOR1  l.M 


*  EW-OF-PERIOO  FLW 

NO.OA  NN.NN  PERIOD  MIN  ETCS  LOSS  COUP  0  M.M  HR.W  PERIOD  MIN  ETCS  LOSS 


CONP  0 


SUN  14.84  11.54  3.31  343523. 

I  377.11  214.11  84.1(11213.13) 


«#•***•«••  tHftfftft  HHHHH 


HHHHH 


mmtnt 


COMBINE  HTWOCBAPHS 

l«I  CONDIK  LOCAL  0-5  NITN  FLON  IT  NO*  31 

ISTM  ICON  I  ECO*  ITAPE  JPLT  JPRT  IRAK  ISTACE  IAUTO 

31  2  I  •  •  I  1  •  f 


HTMOCAAPH  ROUTINC 

102  OKIM  LAS  OUTFLON  DT  UNIFIED  POLS  NETHOO 

ISTM  ICON  IECON  ITAPE  JPLT  JPRT  INANE  ISTACE  IAUTO 

31  1  •  I  I  I  I  |  | 

ROUTINC  MTA 

SUSS  CLOSS  AW  IRES  [SDK  I0PT  [PN  LSI* 

l.l  INI  f.N  I  I  I  |  I 


NSTPS  KSTIL  LM  MS**  I  TS*  STOM  ISPMT 

I  I  I  MM  MN  I. NO  4 TOON.  f 


STORAGE 

4420N.M 

MOON.N 

4350H.M 

I1500N.N 

MOON.N 

13040N.N 

49MN.N 

49110111 

7350N.N 

0040N.H 

0450N.N 

O.N 

O.N 

OUTFLON 

10N.N 

27N0.N 

10N.M 

447N.N 

2000.N 

II44N.N 

4MI. M 

40N.N 

OON.N 

1  OON.N 

110N.N 

O.N 

O.N 

HTOAOCNAPM  ROUT  IRC 


m  route  nous  to  woe  32 


ISTAO 

ICONP 

IEC0N 

(TAPE 

JPLT 

JPRT 

INAC 

ISTACE 

IAUT0 

32 

1 

1 

• 

1 

1 

1 

1 

1 

ROUTING  DATA 

SUBS 

CLOSS 

AIK 

IRES 

ISAAC 

10PT 

IPNP 

LSTR 

l.l 

MM 

l.M 

1 

I 

1 

1 

1 

NSTPS 

NSTBL 

LAC 

AHSKK 

1 

TSN 

STOAA 

ISPRAT 

1 

l 

1 

I.W 

I.W 

I.W 

1. 

1 

imunn 

A  H 11 Alilli 

•iiinivfi 

1 

H4«MH«i 

HHHHH 

HHHHH 

SUI-AREA  RUNOFF  COMUTATION 

IN  LOCAL 

FLOU  9-4 

ISTAO  ICONP 

I  EC  ON  ITME 

JPLT 

JPRT 

INANE  ISTACE  1AUT0 

32 

1 

1  1 

1 

1 

1 

i  i 

HTNOCRAPH  MTA 

IHTOC  IUHC 

TAREA 

SNAP 

TRSOA  TRSPC 

RATIO 

TSNOU 

ISAM 

LOCAL 

I  -1 

21. M 

l.M  31M.M  I.N 

I.W 

1 

1 

1 

PRECIP  DATA 

SPFE 

PNS 

14 

RI2  124 

R48 

R72 

m 

l.M 

21.31 

33. N 

47,  M  33.M 

43. M 

72. M 

74. M 

TRSPC  COMUTEO  OT  THE  PROCRM  IS  .134 

LOSS  DATR 

LOOPT  SUM  OLTW  OTIOL  EMIN  STMS  ITION  STNTL  CKSTL  M.SRI  RTINP 

I  I.W  I.N  l.N  I.N  I.M  l.M  .31  .14  f.M  IN 

RECESSION  DATA 

STHTQ*  71. N  0RC«>  211. N  RTIM>  l.M 

I  EN-OF-PERIOI  FUN 


NO.DA  HI. IN  PERIOD  RAIR  EICS  LOSS  COMO 

NO.DA  MR.NI  PERIOD 

RAIN 

EICS 

LOSS 

COM  0 

SUN 

14.04 

U.M 

3.78 

34114. 

(377.11  201. II  ft.) (  1044.441 


HltHHH  IHIHHH  HHHHH  IHHIHH  MtlHtlM 

COMOINE  HTMOCRAPHS 
IRS  CONIINE  LOCAL  FLOU  0-4  WITH  FUN  AT  32 

ISTAO  1C0NP  IEC0N  I TAPE  JPLT  JPRT  INANE  ISTACE  1AUT0 

32  2  f  I  I  I  I  •  I 


•Mmmi  ihiwhi  imwHi  hwwh  hhhihi 

NT0R0CMPH  ROUT  INC 


•  «(  PVMrrr  piam  a»  aa  ump 


wwntmi  «r  irmac  n - 


QLOSS 

f.l 


IHIHHH 


COMINE  HTDROCRAPKS 
117  CONIINE  MUTED  FUW  KITH  RON  NT  NODE  28 

1EC0N  HOPE  JRT  JPRT  I  NONE  ISTKE  IMITO 

I  I  I  I  I  I  I 


iihihhi  iiiimm  ihhihh 

SUD-MEA  RUNOFF  CONFUTATION 

1M  LOCAL  RON  0-7 

ISIAO  I  CONE  IECSN  ITAPE  JRT  JPRT  INANE  ISTACE  IAUTO 


21 

Iff 

MONOGRAPH  DATA 

1 

I 

1  1  f 

IHTDC 

IUHC 

TAKA 

SNAP  TtSDA  TRSPC 

RATIO 

ISNON 

I  SANE  LOCAL 

1 

-1 

llf.ff 

f.M  SIN. If  f.H 

PKCIP  DATA 

f.Hf 

f 

1  1 

SPFE 

PITS 

R4  R12  RZ« 

R48 

R7Z 

RS4 

I.N 

TRSPC  CONFUTE!  IT  TK  PROCMN  IS  . 

21.51 

.834 

S3.N  47. N  5S.N 

45.N 

72.N 

77. M 

LOSS  DATA 

l*FT  STRKR  RTKR  ATIOL  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSNI  RT1HP 

I  D.M  I.N  l.M  D.N  I.M  l.M  .91  .16  I.M  f.W 

RECESSION  SATA 

STRTQ>  Z9f.fl  8RCSN--  DH.ff  RTIOR--  2. ft 

f  ENO-OF-PERIOO  FLON 

NO.OA  M.NN  PERIOt  RAIN  EICS  LOSS  CONP  D  NO. DA  HR.NN  PERIOD  RAIN  ETCS  LOSS  CONP  0 


SUN  15 .44  11.25  A. 21  138583. 

(  3TC.M  284.) (  lf7.ll  3f24.23l 


ISTAO  ICON* 


1STM 

ICMP 

IECON 

ITAPE 

JRT 

JPRT 

INK 

ISTACE 

IMITO 

21 

1 

f 

f 

1 

f 

1 

f 

1 

ROUTING  NTA 

GLOSS 

AVC 

IKS 

ISANE 

I0PT 

IPNP 

LSTR 

l.M 

I.N 

f 

1 

1 

f 

f 

NS  TPS 

NSTDL 

LAC 

AftSKK 

, 

TStt 

STOM 

I SPRAT 

1 

4 

2 

f.M 

l.M 

f.M 

1. 

f 

HMHIMI 


COMINE  HTDROCRAPKS 
Iff  CONIINE  NITN  FLON  AT  INK  21 

ISTAO  I  CONP  IEC0N  ITAPE  JRT  JPRT  IINME  ISTACE  IAUTO 

a  i  •  f  i  i  i  i  i 


] 


AC-FT 
THRU  CU  I 


12WI.  Milt.  I44Z9I. 
11918.  43131.  188444. 


34471?. 

432321. 


STATION  33.  PUR  I.  RTIQ  2 


OUTFLON 


tl?4. 

?II7. 

?II3. 

4114. 

4144. 

9221. 

9411. 

9787, 

11324. 

11241. 

13897. 

11331. 

23443. 

27473. 

31372. 

32541. 

34989. 

37278. 

39842. 

4N7I. 

4143?. 

41244. 

34447. 

38159. 

37471. 

37149. 

34535. 

34144. 

35952. 

35412. 

34114. 

34242. 

34374. 

34941. 

37433. 

37932. 

38342. 

38749. 

39138. 

39322. 

PEAK 

4-H0U8 

24-HOUR 

72-HOUR 

TOTAL  VOLUHE 

CFS 

48459. 

48331. 

48832. 

38241. 

1125333. 

CDS 

1144. 

1143. 

1134. 

1883. 

31844. 

INCHES 

.87 

.29 

.33 

2.14 

m 

1.84 

7.37 

21.13 

51.82 

AC-FT 

28889. 

79482. 

227544. 

558114. 

THOUS  CU  R 

24481. 

97948. 

288471. 

488383. 

STATION  33.  PLAN  It  KUO  3 


OUTFLOU 


9353. 

9344. 

9348. 

9343. 

9398. 

9441. 

9784. 

18281. 

18983. 

12184. 

13424. 

28494. 

27354. 

32414. 

35534. 

37954. 

48449. 

43181. 

45154. 

44381. 

44748. 

44373. 

43998. 

45131. 

44223. 

43385. 

42793. 

42443. 

42351. 

42398. 

42385. 

42891. 

43293. 

43744. 

44279. 

44882. 

45298. 

45734. 

44898. 

44295. 

PEAK 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUHE 

CFS 

44748. 

44478. 

44384. 

44495. 

1383431. 

CHS 

1324. 

1322. 

1311. 

1241. 

34915. 

INCHES 

.88 

.34 

.97 

2.34 

M 

2.15 

8.53 

24.5? 

48.83 

AC-FT 

23142. 

91842. 

244744. 

444429. 

THOUS  CU  H 

28544. 

113285. 

324383. 

797358. 

STATION  33.  PLAN  I.  RTIO  4 


OUTFLOW 


9513. 

9384. 

9512. 

9539. 

9385. 

9441. 

9998. 

18414. 

11482. 

12953. 

14933. 

23411. 

31484. 

37142. 

48348. 

43171. 

44117. 

48911. 

31112. 

52437. 

33848. 

32921. 

32372. 

51328. 

58385. 

49745. 

49195. 

48944. 

48929. 

49875. 

49353. 

49739. 

38288. 

58734. 

51292. 

51847. 

52347. 

32818. 

53174. 

53381. 

PERN 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUHE 

CFS 

53381. 

33279. 

52744. 

58892. 

1483582. 

CHS 

1312. 

1389. 

1494. 

1441. 

42888. 

INCHES 

.18 

.38 

1.11 

2.49 

HR 

2.43 

9.72 

28.12 

48.32 

AC-FT 

24419. 

184414. 

382829. 

735421. 

THOUS  CU  N 

32388. 

129842. 

373533. 

987373. 

STATION  33.  PUN  I.  RTIO  3 


OUTFLOU 


*• 

9831. 

9823. 

4841. 

9842. 

4474. 

18183. 

18583. 

11444. 

12444. 

14441. 

14943. 

28187. 

38484. 

44183. 

38413. 

53411. 

54488. 

48349. 

43184. 

43828. 

44843. 

44148. 

43724. 

44874. 

43141. 

42445. 

42487. 

42283. 

42243. 

42494. 

'♦AT? 

1 

< 

»»MP 

•  »  AM 

<»••• 

i 

1 


/ 


INDUS  CU  N 

411*4. 

143437.  474*91 . 

STATION 

33.  PLAN  It  ATIO  4 

PEAK 

4-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

81831. 

81741. 

1*3*3. 

78328. 

22*7121. 

CMS 

3318. 

ms. 

2283. 

2218. 

*2488. 

INCHES 

.13 

.58 

1.7* 

4.(1 

DM 

3.74 

14.81 

43.28 

1(1.*4 

AC-FT 

41332. 

14*387. 

4*6*88. 

1*84441. 

THOUS  CU  N 

48884. 

13M81. 

574812. 

1348872. 

PEAK  non  AM  STOMCC  (END  OF  PERIOD)  SUNNAR1  FOR  MULTIPLE  PLAN-MHO  ECONOMIC  COMPUTATIONS 
FLONS  IN  CUIIC  FEET  PER  SECOND  (CUBIC  METERS  PER  SECOND) 

AREA  IN  SQUARE  NILES  (SQUARE  KILOMETERS) 


RATIOS  WPLIEO  TO  FUNS 


OPERATION 

STATION 

AREA 

PLAN 

RATI*  1 

.21 

Mill  2 
.41 

Mill  3 
.3* 

RATI*  4 
.48 

RATI*  5 
.88 

RATI*  4 

1.(8 

HTOAOCAAPH  AT 

I 

ltt.H 

1 

78. 

157. 

18*. 

233. 

314. 

382. 

I 

253.1*) 

I 

2.22)1 

4.44)1 

5.33) ( 

4.44)  ( 

8.88)1 

11.1*11 

ROUTED  TO 

2 

ll(.(( 

1 

78. 

134. 

135. 

234. 

311. 

388. 

( 

238.N) 

I 

2.2*1  ( 

4.411 ( 

3.3111 

4.4111 

8.821 ( 

1 1.(21 1 

HTDROCRRPH  AT 

2 

147.** 

t 

3714. 

11432. 

14281. 

17148. 

22S4S. 

28381. 

I 

38*. 73) 

( 

141.84)1 

323.7311 

4(4.4411 

485.381 ( 

447.44)1 

888.3211 

2  COHI1KD 

2 

247.** 

l 

5783. 

11383. 

14411. 

17378. 

23171. 

28843. 

I 

438.73) 

I 

144.(3) ( 

328.(31 t 

41*. (71 ( 

482.881 1 

434.11)1 

82*. 13)1 

ROUTED  TO 

4 

247.N 

I 

3431. 

73(1. 

8127. 

1(832. 

I4*(2. 

18233. 

I 

438.731 

( 

1(3.37) ( 

2*4.7311 

238.4311 

311.121 ( 

413.5*1 ( 

514.871 ( 

(  3(3.421 

(  77.4411 

134.881! 

183.4811 

232.32)1 

3*8.731! 

387.181! 

2  COMIINED 

4  345.** 

1  4222. 

12444. 

13335. 

18444. 

24888. 

31118. 

(  843.33) 

1  174.18)1 

332.38)1 

448.47)1 

528.57) ( 

7(4.731! 

88(.84l ( 

HIOROCAAPH  AT 

3 

31.88 

l  3554. 

7114. 

8898. 

18478. 

14237. 

17747. 

132.84) 

1  188.74)1 

281.38U 

251.4711 

382.37)) 

483.14)1 

383.95)1 

MUTED  TO 

i 

31.88 

1  1474. 

3448. 

4934. 

5421. 

7845. 

9849. 

132.84) 

(  33.84)1 

111.78)1 

134.73K 

147.47)1 

223.3411 

279.441) 

2  COMIID 

6 

414.88 

1  4337. 

13113. 

14343. 

14472. 

24224. 

32787. 

1  1977.44) 

(  183.481) 

371.34K 

444.211) 

557.85) I 

742.731) 

928.411) 

HTOtOCAAPM  AT 

4 

184.88 

1  14288. 

28414. 

33528. 

42424. 

34832. 

71848. 

474.34) 

(  482.32)1 

884.431)  1883.81)1 

1284.97) 1 

1484.3811  2811.421) 

AOUTED  TO 

4 

184.88 

1  848. 

1985. 

2444. 

5119. 

11584. 

18145. 

474.34) 

(  24.38)1 

34.28)1 

75.48K 

144.941 ( 

328.831) 

513.881) 

MUTED  TO 

5 

184.88 

I  828. 

1833. 

2447. 

3475. 

4987. 

18424. 

474.34) 

(  23.43)) 

51.84)) 

44.2411 

98.481) 

195.541) 

388.841 1 

HTDtOCAAPM  AT 

5 

112.88 

1  2438. 

3274. 

4395. 

7414. 

18332. 

13198. 

244.18) 

(  74.781) 

144.481) 

184.751) 

224.111) 

248.81)1 

373.511) 

2  comicd 

3 

284.88 

1  3848. 

4821. 

7544. 

9244. 

13888. 

18451. 

748.74) 

(  84.441) 

178.471) 

213.43K 

241.821) 

398.941) 

528.151) 

MUTED  TO 

34 

284.88 

1  2577. 

5893. 

4485. 

7499. 

12497. 

17243. 

748.74) 

(  72.471 ( 

144.22)1 

I81.38K 

224.381 1 

333.8811 

488.83) ( 

HTD80CM8H  AT 

34 

133.88 

1  4844. 

9448. 

12123. 

14548. 

19397. 

24244. 

481.43) 

I  137.321) 

274.43)1 

343.291) 

411.431) 

549.2411 

484.58)1 

2  COMICS 

34 

441.88 

1  7137. 

14184. 

17738. 

21428. 

29528. 

37918. 

1142.18) 

(  282.44)1 

481.431) 

382.871) 

484.341) 

834.13)1 

1873.711) 

ROUTED  TO 

4 

441.88 

1  7157. 

14184. 

17738. 

21428. 

29528. 

37918. 

1142.18) 

(  282.44)1 

481.43)1 

382.87)1 

484.341 ( 

834.131) 

1873.711) 

2  COMINED 

4 

857.88 

1  13448. 

24847. 

33583. 

48445. 

54894. 

49424. 

(  2214.421 

1  382.231) 

748.88) I 

931.81) ( 

1143.28))  1334.431) 

1971.591) 

ROUTED  TO 

8 

837.88 

1  11788. 

23294, 

24131. 

35138. 

48828. 

4)131. 

<  2214.42) 

(  331.24)1 

439.42)1 

824.911) 

943.341)  1348.881 ( 

1731.821) 

H1DROCRAPN  AT 

7 

84.88 

I  3132. 

4244. 

7838. 

9344. 

12328. 

13448. 

238.511 

(  88.441) 

177.381) 

221.721) 

244.87) I 

354.741) 

443.441) 

MUTED  TO 

8 

84.88 

1  2437. 

5873. 

7342. 

8818. 

11744. 

14483. 

238.31) 

(  83.141) 

144.31)1 

287.891) 

244.47)) 

332.4211 

415.781) 

2  coni  CD 

8 

444.88 

1  12244. 

24459. 

38371. 

34838. 

58248. 

43931. 

(  2438.13) 

(  348.18)1 

442.39)) 

845.4811 

1843.141)  1423.431) 

1818.31)1 

ROUTED  TO 

ID 

444.88 

1  11824. 

23328. 

24418. 

35494. 

48475. 

41488. 

(  2438.13) 

(  334.43)1 

444.23)1 

832.74)1 

1883.12)1  1372.47)1 

1744.58)1 

HTOROCRAPH  AT 

4 

18.88 

1  488. 

1217. 

1521. 

1825. 

2433. 

3842. 

44.42) 

(  17.23)1 

34.43)1 

43.871) 

51.4811 

48.91)1 

84.13)) 

MUTED  TO 

18 

18.88 

1  481. 

1281. 

1582. 

1M2. 

2483. 

3883. 

44.42) 

(  17.81)1 

34.82)1 

42.521) 

51.831) 

48.84)1 

85.83)1 

2  COMICD 

18 

444.88 

1  11422. 

23714. 

24442. 

33718. 

48772. 

42831. 

(  2444.73) 

(  337.58)1 

471.31)1 

834.371) 

1811.431)  1381.88)1 

1737.891) 

MUTEO  TO 

IS 

444.88 

1  11344. 

22441. 

28782. 

34345. 

47244. 

48138. 

(  2444.73) 

<  324.88)) 

438.1811 

112.74)1 

974.411)  1338.43)1  1783.49)1 

htnocmph  *t 

21 

183.00 

1  28344. 

40732. 

50915. 

41898. 

81444. 

101830. 

473.97) 

I  374. 70) (  1133.40)4  1441.731  (  1730.101  (  2304.MH  2M3.49H 

MUTED  TO 

11 

183.00 

1  340. 

839. 

1034. 

1282. 

1843. 

2404. 

473.97) 

(  13.83) ( 

23.7411 

29.3411 

34.3011 

32.23)1 

48.14)1 

MUTED  TO 

12 

183.M 

t  539. 

831. 

1024. 

1243. 

1817. 

2371. 

473.971 

(  13.831 ( 

23.32)1 

29.85)1 

35.78)1 

51.44)1 

47.13)1 

hidmcmph  m 

12 

324.00 

1  41839. 

83710. 

104447. 

123577. 

147434. 

289295. 

<  1357.131 

1  1183.31)1  2378.42)1  2943.28)1  3355.94)1  4741.23)1  3924.3411 

2  COM  lift) 

12 

707.00 

1  42330. 

84221. 

105154. 

124181. 

147994. 

209892. 

<  1031.12) 

1  1199.22)1  2384. MX  2977.49)1  3570.7911  4737.11)1  5943.48)1 

MUTEf  TO 

12 

707.00 

1  780. 

2514. 

3000. 

4713. 

12318. 

19824. 

1831.12) 

1  19.82)1 

71.20)1 

84.9511 

133.47)1 

348.82)1 

541.34)1 

MUTED  TO 

13 

707.80 

1  780. 

2508. 

3000. 

4701. 

12312. 

19707. 

1831.12) 

I  19.82)1 

71.8111 

84.95)1 

133.12)1 

348.45)1 

558.15)  1 

HIDMCMPH  »T 

13 

39.00 

1  1958. 

3915. 

4894. 

5873. 

7831. 

9789. 

101.011 

1  55.44) 1 

110.87)1 

138.59)1 

144.31)1 

221.75)1 

277.1811 

2  COM  I  ID 

13 

744.00 

1  2438. 

4415. 

5457. 

7109. 

13847. 

21998. 

(  1932.131 

1  75.24)1 

130.491 1 

140.19)1 

201.31)1 

392.0911 

422.9011 

MUTED  TO 

14 

744.08 

1  1917. 

3419. 

4912. 

5982. 

13144. 

20914. 

(  1932.13) 

1  54.28)1 

94.83)1 

139.0911 

149.391 1 

372.7411 

592.2211 

HTMOCMPH  «T 

14 

34.00 

1  1927. 

3834. 

4817. 

5780. 

7707. 

9434. 

93.24) 

1  54.341 1 

109.1211 

134.4011 

143.481 1 

218.24)1 

272.80)1 

2  COM  I  CD 

14 

782.00 

1  3344. 

4028. 

7371. 

8781. 

13470. 

21512. 

1  2123.37) 

1  95.241 1 

170.49)1 

208.71)1 

241.44)  1 

381.42)1 

409.1411 

HTMOCMPH  IT 

14 

782.00 

1  43279. 

84357. 

1M197. 

.’9834. 

173114. 

214393. 

<  2123.371 

1  1225.51)1  2451.03)1  3043.7811  3474.34)1  4902.0311  4127.5711 

2  COMICO 

14 

1344.00 

1  44193. 

91484. 

114432. 

137179. 

182481. 

228285. 

1  4030.74) 

1  1308.84)1  2394.25)1  3240.3411  3884.4711  3172.94)1  4444.31)1 

MUTED  TO 

14 

1344.00 

1  3400. 

8700. 

87M. 

8700. 

8700. 

8700. 

1  4030.74) 

1  94.281 1 

244.3411 

244.3411 

244.34)1 

244.34)1 

244.34)1 

MUTED  TO 

15 

1344.00 

1  3400. 

8700. 

87M. 

87M. 

8700. 

87H. 

1  4030.741 

1  94.2811 

244.34)1 

244.3411 

244.34)1 

244.3411 

244.3411 

2  COM  1  ID 

15 

2328.00 

l  14944. 

31441. 

37402. 

43295. 

55944. 

48858. 

(  4547.49) 

1  423.13)1 

894.3411  1059.1211  1223.9711  1384.78)1  1949.84)1 

MUTED  TO 

18 

2328.00 

1  14139. 

3M71. 

35424. 

40940. 

52754. 

44739. 

1  4347.49) 

1  400.37)1 

831.32)1  IM3.14K  1139.84)1  1493.83)1  1833.21)1 

HTMOCMPH  «T 

14 

191.00 

1  8770. 

17339. 

21924. 

24309. 

35079. 

43849. 

494.491 

1  240.3311 

494.441 1 

420.83)1 

744.99) 1 

993.32)1 

1241.45)1 

MUTED  TO 

18 

191.M 

1  8307. 

14413. 

20744. 

24920. 

33224. 

41533. 

(  494.49) 

I  235.22)1 

470.43)1 

588.04)1 

705.45)1 

940.8411  1174.0811 

2  COMICO 

18 

2719.00 

l  14213. 

30219. 

33418. 

41181. 

33049. 

45108. 

1  7042.18) 

1  402.44)1 

833.70)1  1008.34)1  1144.12)1  1382.1811  1843.4511 

HTMOCMPH  «T 

17 

201.00 

1  11920. 

23840. 

29801. 

33741. 

47481. 

39401. 

320.39) 

1  337.34)1 

473.09)1 

043.8411  1012.4311  1330.17)1  1487.7111 

MUTED  TO 

17 

2DI.M 

1  2323. 

3488. 

*8*8. 

18*99. 

1928*. 

27153. 

321.39) 

1  71.4311 

H.28II 

194.25)1 

3M.4II1 

34*. 11)1 

749.87)1 

MUTED  TO 

ID 

2*1. M 

1  2448. 

34M. 

3197. 

*317. 

14131. 

2*23*. 

321.39) 

(  *9.89)1 

9*. 21)1 

147.1*11 

233.32)1 

4*8.121 1 

373.38)1 

2  COMINED 

ID 

292I.M 

1  1*841. 

334*1. 

39*11. 

443*1. 

3*449 

U523. 

73*2.77) 

1  434.42)1 

947.31)1 

1184. *4)1 

12*2.48)1 

1598.4*11 

1948.3311 

W080CMM  AT 

11 

19.M 

1  7M. 

141*. 

177*. 

2124. 

2*31. 

3339. 

♦9.211 

(  28.8411 

48.8911 

38.1111 

*8.13)1 

M.18II 

188.2211 

2  COM  1  CD 

ID 

2939.M 

1  1*882. 

33329. 

39895. 

44*83. 

3*383. 

*8*92. 

7*11.90) 

1  433.38)1 

949.43)1 

11*7.8411 

12*3.211 1 

1*82.38)  1 

1443.15)1 

MUTED  TO 

21 

2939.M 

1  13*31. 

32372. 

37923. 

43327. 

549*4. 

**784. 

7*11.981 

1  443.1911 

922.33)1 

1873.8*11 

1224.88)  1 

1534.71)1 

1888.9111 

HTDMCMI>N  AT 

19 

9D.M 

1  5333. 

18***. 

13333. 

15999. 

21333. 

2****. 

233.82) 

1  131.01 

382.84)1 

377.55)1 

433.8*1 1 

*84.87)1 

755.8911 

MUTED  TO 

21 

98.M 

1  3197. 

*393. 

7993. 

9392. 

12789. 

1598*. 

233.82) 

1  98.34)1 

181.87)1 

224.3411 

271. *1)1 

3*2.15)1 

452. *8)  1 

2  CONI  I  Cl 

21 

3I37.M 

1  13718. 

32*83. 

348*2. 

43494. 

53127. 

**985. 

78*3.79) 

1  444.8411 

925.49)1 

1I77.88K 

1231.421 1 

13*1.8211 

1194.74)1 

HTMOCMffl  IT 

2f 

74.M 

1  989*. 

11191. 

22739. 

27287. 

3*383. 

45478. 

191.4*) 

1  237.3*)  I 

313.12)1 

*43.98)1 

772.UK 

1*38.24)1 

1287.88)1 

MUTED  TO 

21 

74.8* 

1  179. 

331. 

43*. 

553. 

757. 

1124. 

191.**) 

1  3.84) 1 

18.13)1 

12.93)1 

13.721 1 

21.44)1 

31.13)1 

MUTED  TO 

21 

74.18 

1  177. 

334. 

431. 

544. 

745. 

1198. 

191.**) 

1  3.81)1 

18.01 

12.78)1 

13.3411 

21. Nil 

31.88)1 

2  COM  1  CD 

21 

3I1I.M 

1  13877. 

3381*. 

38414. 

44*87. 

53821. 

*7932. 

8837.43) 

1  449.3911 

934.9211 

1889.74)1 

1244.1311 

13M.i*)< 

1923.42) 1 

HTOMCMPM  AT 

21 

27.M 

1  1384. 

31*0. 

3939. 

4751. 

*333. 

7414. 

*9.93) 

1  44.83)1 

89.491 1 

112.12)1 

134.34)1 

174.39)1 

224.2411 

t  COMIC! 

21 

3138.M 

1  15983. 

338*3. 

38343. 

44174. 

55418. 

*8*33. 

1127.38) 

1  438.31)1 

934.29)1 

1891.4*11 

1248.19)1 

1383.41)1 

1427.8*11 

MUTED  TO 

22 

3138.88 

1  1578*. 

32815. 

38247. 

43743. 

534*3. 

*7483. 

8127.38) 

1  447.81)1 

929.21)1 

1*83.84)1 

1238.71)1 

1378.59)1 

1418.9*1 1 

HTM0CM8H  AT 

22 

98.88 

1  77*4. 

13327. 

194*9. 

23291. 

31*33. 

38819. 

233.0 

1  219.8411 

439.49)1 

349.4111 

*39.33) 1 

879.3811 

1899.22)1 

2  COMIC! 

22 

3234.88 

1  13127. 

32898. 

38331. 

438*9. 

55*38. 

*7492. 

8381.28) 

1  448.1811 

931.33)1 

1*83.9711 

1242.231 1 

1573.2711 

1914.82)1 

MUTED  TO 

22 

323*. 88 

1  13833. 

27331. 

3238*. 

37345. 

48117. 

58777. 

8381.28) 

1  423.7*11 

779.39)1 

928.48)1 

18*3.1711 

13*2.33)1 

1*44.38)1 

MUTED  TO 

2A 

323*.88 

1  14971. 

27442. 

3241*. 

374*9. 

47938. 

58348. 

8381.28) 

1  423.92)1 

777.17)1 

417.4211 

1834.381 1 

1337.23)1 

1*57.4*11 

HTD80CAAM  AT 

23 

42.78 

1  4418. 

M33. 

11*44. 

13233. 

17*71. 

22*89. 

118.991 

1  123.1811 

234.1911 

312.7411 

373.24)1 

5M.38I1 

*25.48)1 

MUTED  TO 

23 

42.78 

I  748. 

173*. 

2188. 

2218. 

437*. 

*539. 

118.99) 

1  21.14)1 

49.17)1 

34.43) 1 

*2.81)1 

123.41)1 

183.17)1 

MUTE*  TO 

23 

42.7* 

1  3*4. 

1311. 

1447. 

till. 

272*. 

341*. 

1K.31) 

(  14.31)1 

37.35)1 

47.21)1 

34.13)1 

77.(3)  1 

1*2.22)1 

H1N0CMM  *1 

24 

41.** 

1  31*1. 

1(212. 

12733. 

133(4. 

2(4*5. 

253(4. 

174.12) 

(  144.43)1 

2M.1f)( 

341.13)1 

433.33)1 

577  .NX 

722.25)1 

MUTED  TO 

24 

4t.(« 

1  114*. 

1318. 

1428. 

1743. 

11*1. 

2«M. 

174.12) 

1  32.8311 

42.1811 

44.1111 

41.3311 

54.(511 

54.43)1 

MUTED  TO 

23 

4I.N 

1  INS. 

14(1. 

1514. 

17*7. 

1(74. 

2(M. 

174.12) 

1  31.72)1 

41.13)1 

43.1311 

48.331 1 

53.(511 

54.4311 

2  COMIC* 

23 

tlt.7* 

1  1434. 

2DM. 

3241. 

3418. 

4314. 

541*. 

284.71) 

1  44.11)1 

71.2111 

12.33)1 

1(2.44)1 

13*. (11 1 

158.8511 

HIDMCMK  AT 

23 

1*2.** 

1  537*. 

11141. 

13124. 

14711. 

22282. 

27852. 

244.18) 

(  157.74)1 

315.48)1 

314.34)1 

473.21)1 

43*. 151 1 

788.4111 

2  COMINED 

23 

212.7* 

1  4244. 

12141. 

15*84. 

17171. 

231*7. 

21854. 

331.81) 

I  177.37)1 

344.38)1 

427.201 

5M.81)  I 

474.17)1 

845.3811 

HTDMCMM  AT 

23 

72.** 

1  3335. 

47(1. 

8384. 

1M44. 

13418. 

14773. 

184.48) 

I  14.  UK 

181.18)1 

237.48)1 

284.17) 1 

371.171 1 

474.14)1 

2  COMINED 

23 

284.7* 

1  1242. 

I8t43. 

22381. 

24145. 

35811. 

44844. 

737.37) 

(  242.2411 

514.3711 

431.43)1 

743.5411 

104.54)1 

1241.8511 

MUTED  TO 

24 

2*4.7* 

1  3345. 

1(434. 

13138. 

15343. 

2(73*. 

25114. 

737.37) 

1  137.(3)1 

3*1.41)1 

372.(211 

448.4111 

587.(2)1 

733.8111 

2  COMINED 

24 

3321.7* 

1  1744*. 

2M27. 

34138. 

31333. 

S8332. 

41324. 

11  It.  37) 

1  414.42)1 

814.301 

147.2411 

1111.4411 

143*. 11)1 

1742.1711 

NOUTED  TO 

28 

3321.7* 

1  14731. 

28343. 

33848. 

31258. 

5(2*2. 

41123. 

11 11.371 

1  473.74)1 

8M.(4)  1 

131.82)  1 

1111.47)1 

1421.55)1 

t73«.82l( 

NTDMCNAM  AT 

27 

37.M 

1  3278. 

4334. 

8115. 

1834. 

13112. 

143M. 

13.83) 

1  12.82)1 

185.44)1 

232.(4)1 

278.47)1 

371.2111 

444.1111 

MUTED  TO 

28 

37.M 

1  211*. 

4221. 

3274. 

4331. 

8441. 

1(551. 

13.83) 

1  51.74)1 

111.51)1 

141.31)1 

171.27)1 

231.(3)1 

218.78)1 

2  COMINED 

28 

3337.7* 

1  14738. 

21387. 

33814. 

31212. 

5*247. 

41 1M. 

1214.4*) 

1  474.52)1 

**1.5*1 1 

131.8211 

1112.4211 

1422.83)1 

1732.42)1 

HTDNOCDAffl  AT 

21 

ttf.ff 

1  f. 

(. 

«. 

(. 

«. 

(. 

231.  M) 

1  4.  MM 

(.Nil 

(.Mil 

(.Mil 

(.Mil 

(.Mil 

MUTED  TO 

31 

If*.** 

1  (. 

(. 

«. 

(. 

(. 

«. 

251.M) 

I  ».**)( 

(.(()( 

(.Mil 

(.Nil 

(.MX 

(.Mil 

HTNOCMffl  AT 

3* 

521. #4 

1  233(3. 

4441*. 

5(243. 

41115. 

13221. 

114524. 

137*.  if) 

1  451.13)1 

1311.84)1 

1441.82)1 

1171.78)  I 

2431.71)1 

3211.4411 

2  COM  1*3 

31 

421. t* 

1  233(3. 

4441*. 

38243. 

41115. 

13221. 

114524. 

1421.10 

I  431.13)1 

1311.84)1 

1441.8211 

1171.701 

2431.71)1 

3211. 441 1 

MUTED  TO 

31 

421.1* 

1  233(3. 

44411. 

31243. 

41113. 

13221. 

114524. 

1421.10 

1  451.13)1 

1311.84)1 

1441.82)1 

1171.78) 1 

2431.71)1 

3241.44)1 

NTDNOCMDH  AT 

31 

144.M 

1  4722. 

1444. 

11(84. 

14145. 

18*87. 

234*1. 

( 

372.14) 

1  133.71)1 

247.41)1 

334.27)1 

4*1.12)1 

534.83)1 

448.53)1 

2  COM1NEO 


31  77J.M 

I  2M2.*4> 


28*27.  SM94.  71*47.  84MI.  I12IH.  141133. 

<  7*3.431 1  13*7.271  (  11*4.»1I<  23M.MI1  3174.341  (  3148.17) ( 


NtooocMm  «i 

31 

1I3.M 

1  3043. 

10009. 

12411. 

13134. 

20170. 

23223. 

271.93) 

(  142.031 ( 

203.4911 

337.11K 

420.341 ( 

371. 30) ( 

714.23)1 

2  COMIC! 

31 

I7I.M 

1  32103. 

44370. 

00442. 

94333. 

120740. 

140923. 

2274.111 

1  911.30) ( 

1022.7311 

2270.4411 

2734.13)1 

3443.30) ( 

4334.0011 

htmocmm  *t 

31 

200.M 

1  0332. 

14703. 

20801. 

23037. 

33410. 

41742. 

743.92) 

(  234.311 ( 

473.031 ( 

591. 20) ( 

709.541 ( 

944.04)1 

1182.5711 

2  CONIINE! 

31 

1UR.M 

1  34321. 

73041. 

91301. 

109342. 

144082. 

102403. 

3019.931 

(  1034.131 ( 

2040.291 ( 

2303.34)1 

3102.44)1 

4134.50) ( 

3170.73)1 

HTOIOCMM  NT 

31 

249.00 

1  19077. 

30133. 

47491. 

37230. 

74304. 

93303. 

494.71) 

(  340.1911 

1000.30)1 

1330.4711 

1420.571 ( 

2140.751 ( 

2700.941 ( 

2  CORIINEO 

31 

1433.00 

1  42493. 

04990. 

104230. 

127403. 

149980. 

212474. 

3714.43) 

(  1203.3311 

2404.43)1 

3000.3211 

3409.901  ( 

4813.31)1 

4014.441 ( 

ROUTED  TO 

31 

1433.00 

1  0444. 

12303. 

14004. 

13077. 

19444. 

23053. 

3714.43) 

1  243.30)1 

340.44)1 

390.07)1 

449.59) 1 

551.15)1 

452.79)1 

ROUTEO  TO 

32 

1433.00 

1  0444. 

12303. 

14004. 

13077. 
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